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THE PUBLIC RELATIONS OF SCIENCE’ 


By Dr. WESLEY C. MITCHELL 
PROFESSOR OF ECONOMICS, COLUMBIA UNIVERSITY 


Untm recently the attitude of the public toward 
science seemed to be growing more appreciative. 
There have always been folk who objected strenu- 
ously to the supposed implications of certain scien- 
tifie hypotheses, but on the whole science was gener- 
ally esteemed the most progressive factor in culture, 
man’s best hope for bettering his lot upon earth. Of 
late this tide of approval has ebbed. There is a wide- 
spread disposition to hold science responsible for the 
ills men are bringing upon themselves—for techno- 
logical unemployment, for the rise of autocracies, for 
the suppression of freedom, for the heightened hor- 
rors of war. For their part, scientific men are ap- 
palled at the hideous uses to which their discoveries 
are put. They feel an urge to combat the misuses of 
science, to protect the social values they cherish, but 

1 Address of the retiring president of the American 


Association for the Advancement of Science, Columbus, 
Ohio, December 27, 1939. 


what they can do is not clear. The quandary is one 


that all who cherish science should face, however un- 
welcome and difficult the task. I offer no apology 
for asking your attention to a discourse of uncertain 
issue on an unpleasant theme thrust upon us by de- 
velopments we deplore. 


I 


Let me start by recalling certain changes in the 
relations of science to society that may help us see our 
present problems in historical perspective. 

The beginnings of scientific knowledge have been 
traced to man’s dealings with the implements of his 
daily life—the sticks and stones, the skins, fibers and 
clay he shaped to his uses, and in the shaping learned 
to know. Human beings are born speculators; even 
the simplest cultures have their explanations of mat- 
ters that puzzle us to-day—diseases, weather changes, 
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animal behavior, the creation of the world, what hap- 
pens after death. Without this speculative bent 
human intelligence could not have evolved far; but 
neither could it win much useful knowledge without 
subjecting speculative explanations to practical tests. 
As the nursery of scientific thinking, the humdrum 
work of making and using household equipment had 
this great advantage: it required frequent repetitions 
under roughly similar conditions, when there was no 
great emotional stress, and when attention was cen- 
tered upon immediate material results. In such ac- 
tivities it was least difficult to find out what opera- 
tions were followed by the desired consequences, and 
what operations were superfluous. 

Whether or not we accept this speculation about 
the humble beginnings of science, we know that at a 
later stage of cultural advance thinking about nat- 
ural phenomena, like thinking about religious ob- 
servances, tended to break away from direct associa- 
tions with daily work. The slowly improving tech- 
niques of tracing the motions of heavenly bodies, 
keeping track of the seasons, measuring lands, de- 
veloping mathematical propositions and _ erecting 
large structures called for unusual intelligence and 
training. Possessors of special knowledge wished to 
guard their trade secrets, to make mysteries of them, 
to initiate merely a few of their own choosing, and 
so increase their prestige. Mathematics is the subject 
least dependent upon the use of material objects, and 
it led the development of systematic thought, closely 
followed by its cousin, logic. Dealing with a rational 
universe of concepts, its affiliations seemed to be with 
religion and philosophy rather than with industry. 
So far as knowledge dissociated itself from technol- 
ogy, it escaped from continual subjection to matter- 
of-fact tests. That left it free to pursue attractive 
lines of speculation, but took away its most vigilant 
corrective and its sharpest spur to self-criticism. 
Even mathematical inquiry lost its momentum when 
it soared aloft in mystical flights. 

Such efforts to understand the world as the Mid- 
dle Ages made were concerned chiefly with problems 
of a divine dispensation. Observation was not per- 
tinent, and factual tests of conclusions were not pos- 
sible. The highest authority upon all questions was 
Holy Writ, which nobody might question and which 
the church interpreted. This orientation made ac- 
ceptable the later Greek preoccupation with formal 
logic and disdain of matter. Aristotle, that great in- 
vestigator, was transmuted into an obstacle to further 
investigation of mundane phenomena. Intellectual 
acumen achieved triumphs in its chosen fields, but 
understanding of natural forces was not prominent 
among them. 

The re-birth of science in the sixteenth and seven- 
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teenth centuries was brought about by turning froy, 
the study of concepts back to the study of nature 
The new orientation was characterized by close obser. 
vation, by the invention of devices to make observa. 
tion more penetrating and accurate, by purposefy 
experimentation to simplify the processes observed 
by close attention to quantity as well as to quality, 
by the practical application of mathematies to express 
the relations observed, by reformulation of concepts 
to fit the findings, by critieal checking of one invest}. 


gator’s work by others, by the cumulation of testeq ° 


conclusions in old fields of research and by the exten. 
sion of this mode of inquiry to new fields. Inventing 
instruments for observing, setting up experiments, 
measuring and testing brought science again into intj- 
mate touch with the practical arts. Investigators 
took a keen interest in current affairs, sought to 
profit by the skill of craftsmen and to put what they 
learned to practical uses. Discoveries were applied 
not only to the production of goods, but also to navi- 
gation, fortification, ballistics and administration. 
By the close of the seventeenth century the dramatic 
achievements of “natural philosophy” were leading 
many to expect an almost limitless advance, and the 
promotion of science was recognized as a proper ob- 
ject of public policy. Kings lent their patronage to 
scientific societies. Philanthropists followed the 
royal precedents by offering prizes for improvements 
in the arts and later by endowing research. 

Of course the public relations of science were not 
uniformly harmonious in this age of genius. But 
the celebrated clashes between scientifie discoveries 
and beliefs held by churchmen did not affect many 
lines of inquiry and did not gravely retard the rising 
tide of investigation. Not less characteristic of the 
age than Galileo’s troubles were Newton’s services to 
churchly teachings and to the state. Scientific men 
have lamented that he devoted his later years to 
arguing the validity of biblical prophecies; they have 
paid less attention to his work as Master of the Mint. 
It was adjustments in the relative weight of the guinea 
and the shilling suggested by Newton that gave En- 
gland a de facto gold standard in the eighteenth cen- 
tury, though Newton did not foresee this result. 

An even more striking example of close relations 
between research and service to mankind is the life 
of Benjamin Franklin. The foremost American dis- 


- eoverer of his time, he was foremost also in applying 


and disseminating science to make life more cou- 
fortable, more secure, more interesting, more humane. 
These activities were incidents in the life of a busy 
printer, editor, politician, postmaster, legislator, col0- 
nial agent and diplomat. But while we wonder 4 
the extraordinary versatility of a man who could be- 
come both a scientific discoverer and a great states 
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man under any conditions, we must remember that in 
Franklin’s day seience was still in its “natural philos- 
ophy” stage. 

With the cumulation of results, science became a 
more exacting mistress, requiring of her votaries 
more exclusive attention, But science did not draw 
away from the material tasks of daily life as it did 
in Greece. On the contrary, these relations were be- 
coming more intimate, while scientists were learning 
to speak symbolic dialects less and less intelligible to 
the public or even to one another. Let me illus- 
trate the seeming paradox by the relations between 
science and industry. 

To most of us the modern age is characterized by 
technological progress as markedly as by scientific 
discovery. We think of the two achievements as in- 
terdependent, This interdependence was less obvious 
to Franklin’s contemporaries than to us. Theirs was 
a century of great inventions, but inventions made 
mostly by men not trained in science. The famous 
 “sgricultural improvers” worked by empirical meth- 
ods. The great textile inventions came from handi- 
craftsmen, one of them a barber. Metcalf, Telford 
and Macadam, the road builders, were “practical 
men”; so also was Brindley, the canal builder. 
Newcommen, “father of the steam-engine,” was an 
ironmonger and blacksmith; his co-worker, Cawley, 
was a plumber and glazier. The Darbys, who found 
out how to smelt iron with eoke, began as small iron- 
masters. A few inventors, it is true, tried methodi- 
cally to discover scientific laws—Smeaton and Watt 
are eminent examples. Also, some scientists devel- 
oped inventions out of their discoveries, as Franklin 
did with the lightning rod, and some set deliberately 
about the solving of industrial problems—Leblanc 
developed his process of making soda to win a prize 
offered by the Paris Academy of Sciences. But these 
instances were harbingers of a coming day rather 
than representative products of the eighteenth cen- 
tury. 

This new day brought with it a division of labor in 
the conduet of industry matching the specialization 
evolving in seience. The captains of industry who 
carried the Industrial Revolution through its youth- 
ful phases were often technical experts, business ex- 
ecutives and capitalists united in one person. Men 
of this versatile type are still to be found even in 
“big business”; but they are becoming as rare as 
once they were common. For, as technology was 
elaborated, experts with special training were re- 
quired to supervise its operations. Engineering be- 
came a learned profession—or rather a family of 
learned professions that multiplied by fission. It 
Won a place in institutions of higher learning beside 
theology, law and medicine. Inventions continued 
to come from geniuses with little training, but more 
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and more of them were made to order by experts. 
Business management meanwhile became so intricate, 
what with its problems of financing, selling, account- 
ing, selecting personnel, planning investments, and 
the like, that a good-sized corporation required a 
staff of men with different skills to do part of the 
work that an old-fashioned captain of industry had 
performed for his small establishment. With a con- 
siderable lag behind engineering, business adminis- 
tration also raised claims to professional standing 
and developed schools of its own. As for capital, the 
requirements of business utilizing modern technology 
speedily outran the resources of the single enterpriser 
or partnership. By a series of inventions not less im- 
portant than those of mechanics, methods were de- 
veloped for bringing together the savings of countless 
individuals, rich and poor, by providing types of 
securities well enough adapted to their several needs 
to attract funds. 

With this double division of labor, in science and 
industry, the scientist could stick closely to research 
and feel confident that whatever applications of his 
discoveries were feasible would be taken in hand by 
men who knew more about industry than he. The 
engineer could devote himself as sedulously to tech- 
nological matters, putting research problems up to 
laboratory workers and leaving business worries to 
executives. The latter could get technical experts of 
many sorts from the schools, and could expect cumu- 
lative improvements in technology from the joint 
labors of scientists and engineers. Investors fre- 
quently knew little about the enterprises for which 
they provided capital; they inclined to rely upon the 
advice of professional financiers and to protect them- 
selves by spreading risks. 

The economie results produced by this unplanned 
organization of mutually stimulating activities aston- 
ished mankind. Industry after industry reorganized 
its processes time and again to take advantage of the 
latest engineering applications of scientific discov- 
eries, and new industries kept cropping up. The 
efficiency of human labor increased greatly, per capita 
income rose, and hours of labor declined. Higher 
standards of living and applications of science to the 
prevention and eure of disease reduced death rates 
and prolonged the average duration of life. Popula- 


‘tion grew rapidly in the nations that led the scientific 


procession, and spread where it would over the earth, 
dominating, exploiting, sometimes exterminating the 
non-scientific peoples. Life became ampler if not 
easier for the beneficiaries of science. 

What industry owed science is repaid in many 
ways. It provided in bewildering variety laboratory 
equipment more accurate and powerful than that 
made by hand. It stood ready to construct any new 
contrivance an investigator designed, and often im- 


E 
“4 
| 
a 
pie. 
be 
EY 
| & 
7 
Z 
. 


602 


proved upon the original plans. Fortunes aceumu- 
lated in business were the souree of many scientific 
endowments. Business corporations granted research 
funds to universities, and set up research staffs of 
their own, which were sometimes permitted to work 
upon fundamental problems. 

Governments recognized the social importance of 
science by making place for an expanding array of 
scientific courses in public schools and universities, 
and by undertaking wide-ranging programs of re- 
search. In this country, the Federal Government be- 
came the largest employer of scientific men. At the 
time of the Civil War it chartered the Academy of 
Sciences, and in the World War the National Re- 
search Council to advise it upon scientific problems; 
in 1934 it set.up the organization that has developed 
into the National Resources Planning Board with 
affiliations covering the full gamut of the sciences. 

Finally, the public at large had a share in these 
great changes. It was the ultimate beneficiary of 
reductions in costs of production, of increasing per 
capita output, of new types of consumers’ goods, of 
shorter working hours, of better protection against 
disease, of free education. And this share was not 
wholly passive. Wage-earners adapted themselves 
with less friction than might have been expected to 
the working conditions imposed by the new technol- 
ogy. If many disliked the impefsonal regimentation 
of the factory and the monotony of machine tending, 
others delighted in their control over stupendous 
forces, in the precision of the work they turned out, 
in the efficiency of the organizations of which they 
were parts. It is a grave mistake to overlook the 
enthusiasms evoked by machines, big and little. As 
recent experience in Russia reminds us, a population 
that has not become mechanically minded in large 
measure can not effectively use modern technology. 
And at home the masses welcomed factory-made 
goods. In successive generations they thanked engi- 
neering and science for illuminating gas, sanitary 
plumbing, kerosene, telephones, electric wiring, inocu- 
lation against epidemic diseases, automobiles, motion 
pictures and radios. Almost every one participated 
in scientific discoveries to the modest degree necessary 
for using these contrivances with some skill. Besides 
material products, many folk enjoyed what Tenny- 
son called “the fairy tale of science”; their thoughts 
were pleasurably enlarged by the telescope and micro- 
scope. Pasteur, Edison, Mendel, Mme. Curie, Ein- 


stein became romantic personalities to tens of thou- 
sands, rivaling in popular appeal politicians, business 
leaders, actors and athletes, Without this eager wel- 
come from society at large, government, business and 
schools could not have fostered research as they did, 
and science could not have progressed so rapidly.. 

It can not be said that these eminently cordial rela- 
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tions between science and the public were Consciously 
engendered by scientific men. Now and then wh 
some scientific hypothesis or procedure was attacked 
individual scientists rushed to the defense and som. 
times organized protests by scientific bodies, 1, 
controversies over what the publie called “Daryi),. 
ism” and “vivisection” are examples. Also scientig, 
answered calls for their services freely and took ag. 
vantage of opportunities to make their livings on | 7 
ture platforms, in schools, governmental bureaus an4 
business enterprises. On appropriate occasions they 
dilated eloquently upon the service of science { 
civilization, and investigators with~ skilful pens anq 
need of royalties wrote popular books. But most of 
the men who made modern science what it is devoted 
themselves single-mindedly to research. Their deeds, 
not their words, won the esteem and raised the hopes 
of mankind. 

In short, this policy of laissez-faire worked 
wonders. Science helped industry, and _ industry 
helped science. Even the backward art of agricu- 
ture, which faces so many difficulties and uncer. 
tainties, was benefiting by research. The dreaded 
“law of diminishing returns” seemed to be overbal- 
anced by improvements in practice based upon the 
work of soil chemists, botanists and geneticists. The 
frightful prespect of overpopulation that Malthus 
had taught the thoughtful to fear seemed to be dis- 
sipated by scientific agriculture and scientific tech. 
niques of contra-conception. Best of all, science 
seemed to have found the secret of illimitable prog- 
ress. What it had done was merely an earnest of 
the greater things it would soon do. One discovery 
led to another so continuously that men began to take 
for granted a cumulative rise in the standard of liv- 
ing. They moved the Garden of Eden from its tradi- 
tional place at the beginning of human history into 
the calculable future, dreaming of a world from 
which poverty would be banished. If some souls felt 
oppressed by the materialism of the age, youthful 
sages arose from the non-scientific peoples to argue, 
in the words of Hu Shih, that there is more of the 
spiritual in the scientific effort to control natural 
forces than in passive resignation to poverty and 
disease. 


II 


I doubt that any scientist ever accepted without 
qualification this idyllic version of the benefits science 
confers upon mankind. Certainly there were numet- 
ous protests from scientifie quarters against misuses 
of the new technology. Geologists and economists 
warned against the rapid depletion of mineral de- 
posits. Chemists feared for the nitrogen content of 
the soil. Geographers and meteorologists protested 
that wholesale cutting of forests and the plowing of 
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brass lands produced deserts. Biologists lamented 
B,. extinction of animal species and anthropologists 
he callous stamping out of simpler cultures. Social 
keientists found much amiss within the countries that 
ere most progressive. Urban and rural slums per- 
sisted as centers of disease and crime. The need of 
curing capital to utilize the new technology put 
«ntrol over it into the hands of the propertied 


Me .|,sses. Labor was often grievously exploited. Huge 


gxed investments that could be used for only one 
purpose made competition destruetive. The obvious 


escape from these hazards was to form monopolistic 


Sombinations. That was pleasant for the monopo- 
lists, but not for other business men or for consumers. 
Besides the obvious dangers of exploitation, many 
feared that the great combinations might purposely 
slow down technological advance because it threatened 


rapid obsolescence of their equipment. Business did 


not manage even its own interests properly, for every 
ffew years it generated a crisis and depression in 
which it suffered along with the whole community. 
4nd the international relations of the scientifically 
advanced peoples showed at his worst “the old savage 
in the new civilization.” Demonstrations of the eco- 
nomie advantages of free trade no more stopped the 
imposition of protective tariffs than demonstrations 
of the horrors of war kept peace. Militant national- 
ism seemed to be spreading and growing more pas- 
sionate. An appreciable fraction of scientific energy 
was devoted to contriving weapons of destruction. 


S Thus against the glowing picture of science as a 


benefactor of mankind could be set a dark picture of 
science putting more power into the hands of certain 
individuals, classes, nations, generations, giving them 
a differential advantage over others which they 
exploited according to their several natures. 

Though some of the Jeremiads I have been recalling 
belong to an earlier time, they did not produce a pro- 
found effeet upon the publie relations of science until 
recently. The ills complained of could be regarded 
as “growing pains.” They were thought of as social 
“problems,” which should be dealt with by arousing 
public opinion in a campaign of education that would 
lead to remedial legislation. Problems that could not 
be solved by this time-honored method would yield pre- 
sumably to the slower processes of general enlight- 
enment. 

This optimistie attitude was particularly charac- 
teristic of democratic nations. It assumed tacitly that 
experts could devise whatever “reforms” were needed, 
and that the majority of voters were intelligent 
enough to understand and well disposed enough to 


; ‘Support desirable changes. Science had a stellar role 


in this program for remedying the ills incidental to 
Progress. It did not claim knowledge of good and 
evil; but it enabled men to make their value judg- 
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ments more intelligent by tracing the consequenees of 
actions. Many people were devoting their energies to 
the study of social problems; they spoke optimisti- 
cally of their subjects as social “sciences.” It seemed 
not too much to hope that science might presently 
begin to guide social practice in somewhat the same 
fashion as it guided practice in industry and medi- 
cine. 

A man might be skeptical of the nascent social 
sciences; but he could scarcely deny that the leading 
scientific nations managed to readjust their economic, 
political and social institutions when the new tech- 
nology produced results they deemed bad. True, the 
readjustments were usually made by attacking one 
evil at a time, without due consideration of indirect 
consequences, which were often unfortunate in good 
part, and sometimes canceled the gains. Also the 
processes of reform lagged so far behind the changes 
produced by applications of scientific discoveries that 
new troubles began and new social adjustments were 
needed before the preceding reforms had been per- 
fected. Despite all this, the scientific nations believed 
themselves to be evolving a social order adapted to 
the times—one that enabled them to grasp ever more 
fully the ever larger benefits scientifie progress was 
bestowing upon mankind. I question whether history 
ean show another period in which human hopes 
soared so high as in the closing decades of the century 
between Waterloo and the first World War. 


Ill 


That the public relations of science have recently 
become disturbing both to the public and to scientists 
is due, not to any change in the character of science or 
the behavior of scientists. but to changes in social 
conditions. While most people approved on the 
whole the applications of science before 1914, they 
have come to dislike many of the effects produced by 
later applications. To be specific: when scientific 
improvements in one industry after another threw 
men out of work in earlier decades, the victims might 
suffer in silence or protest riotously and perhaps 
smash machines. But the public at large was not 
deeply concerned over their sufferings; it repressed 
disorder, expected the displaced men to find new jobs 
for themselves, and blessed science for reducing costs 
of production. Now that a larger part of the public 
suffers from loss of work or obsolescence of invest- 
ments, science is blamed for technological unemploy- 
ment. When the modern arts of communication were 
used to facilitate the political processes of democratic 
nations, they were extolled on all sides. Now that 
these arts, further improved, are controlled in some 
countries by autocratic governments and used to sup- 
press opposition, many good people treat science as 
the culprit. When the scientific nations used their 
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superior arms against backward peoples, only a few 
sensitive souls were wrathful over the unfairness or 
iniquity of the procedure. Most people felt that 
science was good when it gave them a decisive advan- 
tage over those they wished to “civilize.” Now that 
these same nations are threatened by still more ter- 
rible weapons in the hands of their peers, their moral 
horror is sincere, and they wish scientific warfare 
back to the pit from which it was digged. 

This shift in attitude toward science as one hap- 
pens to benefit or suffer from its applications is 
doubtless a mark of human frailty, but it is one at 
which scientists should not cavil without recalling a 
similar frailty of their own. Now that we are on the 
defensive, we discover that science is neither good 
nor bad in itself, but is merely an instrument that can 
be put to good or bad uses, and that the blame for 
bad uses should be visited upon those responsible for 
them. But when science was being lauded for good 
works, who among us argued that the credit belonged, 
not to science, but to those who used it for the benefit 
of mankind? 

We made this discovery when difficulties forced us 
to think more carefuily about the place of science in 
society. Well as the old policy of laissez-faire in 
public relations worked for a time, it had encouraged 
in us an indolent corcplacency foreign to the critical 
spirit of inquiry. We may not enjoy the shocks that 

‘have aroused us any more than an investigator re- 
joices over facts that disprove an elegant hypothesis; 
but we must face the situation and see what we can 
do to mend it. Every one concerned with the future 
of science or of mankind bears a share in the re- 
sponsibility for trying to understand the present 
situation, and to decide what action, if any, is called 
for. It is not likely that a satisfactory solution can 
be produced in short order, for the problem is one of 
numerous variables in shifting combinations. But I 
venture to suggest an obvious proposition that seems 
to me of controlling importance, and to point out cer- 
tain corollaries that should guide both our attempts 
to understand the public relations of science and our 
future policy concerning them. 


IV 


The fundamental proposition is that scientifie re- 
search is a social process as much as business, political 
or religious activities are, and as such is interwoven 
with all other social processes, influencing them and 
being influenced by them. 

My historical sketch of the public relations of 
science supports this view. But let me borrow two 
illustrations from thoughtful physicists. David L. 
Watson has shown that social institutions impose 
their pattern upon research, putting a premium upon 
conventional inquiries and obstructing originality. 
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Like other social activities requiring close CODER 
tion, research gets organized, organizations becong 
bureaucratic, bureaucrats may have routine eff 
ciencies, but originality of thought and cordia| Wel 
come to originality in others are not Conspienoy 
among them. Watson compiles a formidable list 
instances in which scientific organizations haye been 
slow to recognize fundamental discoveries, anq \, 
makes his point more uncomfortable by naming wf 
tain rather odd contemporaries who may be doiy 
work more important than the men to whom wy 
award medals.” 

In a way that should come close home to eyeyfim 
investigator, P. W. Bridgman has pictured the ini, 
lectual struggles a scientist must undergo if he strivs 
seriously to live “an intelligently well-ordered if,” 
Accustomed to subject his concepts in physics t 


operational tests, Bridgman tried to treat with similiiiithat 
rigor the concepts that count most in social inte. pro 
course. The results were disconcerting. com 
eon! 

Not one of our social institutions (he found) rests es 


the secure foundation that we so easily assume when w 
refute the skeptic or instruct our young. Never has ay 
institution been justified in terms that anyone capabk 
of close thinking could accept without stultification. Ye 
if ever the tragic need for close thinking and intelligent 
convictions on social questions was obvious it is at th® 
present. 


This loose thinking that characterizes social inter 
course introduces confusion into the lives of al 
though the confusion may be recognized only by 
those who try to live intelligently. For every o 
derives the words in which he thinks from society. 
They bring into mental prosesses all sorts of implica] 
tions inherited from the past that will not ber 
analysis, and from which one can free oneself onl) 
by laborious analysis of the sort that has made tle 
exact language of physics differ from the ambiguow 
language of everyday life.® 

Scientific research, then, is one among many soil 
activities carried on by the peoples of our culture. 
Like all such processes, it is carried on by men wii 
learn in childhood languages ill suited to close think 
ing; by men who wish to eat, to make love, to wi 
approval as well as to know; by men who are rearel 
in an environment of emotional likes and dislikes; by 
men who become so absorbed in their technical tasks 
that they have little energy to criticize the nol 
scientific parts of their own make-up. And thes 
scientific men form a tiny fraction of their commu 
ties. So far as they suceeed in emancipating the 
selves from the misconceptions and prejudices pr 
L. Watson, ‘‘Scientists are Human,’’ Londo, 


3P. W. Bridgman, ‘‘The Intelligent Individual a 
Society,’’ New York, 1938. 
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ailing in their social groups, they become by virtue 
¢ their partial emancipation queer creatures whose 
‘adgment most people mistrust outside of their spe- 
‘alties. Both the temperament that inclined them to 
esearch and the habits they form in research tend to 
make them awkward, ineffective, reluctant in appeal- 
ing to the emotions that are so potent in influencing 
nen. It is diffieult to see how a few scattered indi- 
viduals, each aceusomed to think for himself and to 
be critical even of his fellow inquirers, can guide pub- 
jie opinion exeept by slow educational processes. In 
the long run their thinking may rule the world, just 
pecause it serves the purposes of mankind better than 
the traditional thinking it gradually replaces. But 
in the short run, others take of scientific discoveries 
oily the parts that have an immediate application, 
and put these parts to such uses as they see fit—uses 
that serve Whatever aims these others pursue. The 
prompt and potent influence of seience upon society 
comes from these uses, good and bad, which scientists 
control only in small part. 

Even in demoeratie countries, then, scientifie men 
find it hard to bridge the gulf between their attitudes 
aud those of the general public. In autocratic states 
the governments might give scientists fuller oppor- 

Stunities to direet publie policies than they enjoy in 
democracies. But the autocratic states known to us 
are not built on that model. They are avid for 
science, to be sure, but only for science that is an 
uncritical servitor of ends the rulers determine. As 


® between the difficult public relations confronting them 


in democracies and the shackling of free inquiry con- 
fronting them in autocracies, scientists can not hesi- 
tate. Theirs is a world of intellectual freedom, not 
perfect, alas, but the freest world the mind of man 
has yet created, and to let any authority under any 
pretense prescribe what conclusions they shall accept 
as scientific is to stultify the spirit of science. 


What, then, ean scientists do to improve their 


= public relations in communities where they are rela- 


tively free? 

As I see the situation, they have two sets of oppor- 
tunities and responsibilities: first, their opportunities 
and responsibilities as citizens; second, their oppor- 
tunities and responsibilities as investigators. 

It must be admitted that to many scientific men 
the performance of civie duties is an unwelcome inter- 
ruption to their research work. Some brilliant inves- 
tigators are temperamentally unfitted to share in the 
tumultuous processes by which a democracy reaches 
its decisions. Among the great discoverers of the 
past there have been cynics who despised the “com- 
mon herd,” reeluses who could searcely endure social 
contacts, geniuses so erratic that their judgments 
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upon practical affairs seemed crazy, rationalizers who 
urged the insignificance of one citizen among millions 
as an excuse for shirking responsibilities. Presum- 
ably representatives of these types exist among our 
scientifie contemporaries; but I know no ground for 
supposing that they form a larger proportion of the 
persons listed in Dr. Cattell’s “American Men of 
Science” than of those listed in “Who’s Who in 
America.” A goodly majority of scientific men have 
normally balanced personalities and are competent 
citizens. They can be counted upon to take their civic 
responsibilities as conscientiously on the average as 
any other group, and to act with as much common- 
sense. 

What scientific men can do as citizens is like what 
other intelligent men ean do. If democracy is to 
work well, many people must form considered judg- 
ments upon a wide variety of problems. In forming 
a considered judgment on a given issue, what experts 
have to say should be taken into account. Who these 
experts are depends upon the character of the issue; 
more often than not contributions are needed from 
several kinds of specialists. All the many species of 
the genus scientist belong at one time or another in 
the list of desirable technical advisers; so also do 
lawyers, business organizers, labor leaders, social 
workers, educators, civil servants, politicians, and so 
on. When matters within the competence of some 
group of scientists are involved, they should con- 
tribute what they know, whether formally invited to 
do so or not. To make their advice effective they 
should weleome help from people more skilled than 
themselves in the arts of popular presentation. On 
matters concerning which a scientist has no special 
knowledge, he should listen to others and form the 
best judgment he can from what they advise. To an 
individual this task of sifting and weighing different 
opinions is time-consuming and difficult. On com- 
plicated issues organization is needed to bring into 
focus ali the intelligence available in the community. 
Hence, one of the civic duties incumbent upon all 
scientific men in common with other citizens is to 
support vigorously but critically the nascent move- 
ment toward organizing all the intelligence we possess 
for constructive study of social problems before they 
become pressing emergencies that have to be dealt 
with in a hurry that allows no time for careful think- 
ing. 

The outside limits of what scientists can aceom- 
plish as citizens are set by their ignorance. Not 
merely does no individual have more than a tiny frae- 
tion of the knowledge that is needed; all the scientists 
of the country put together do not know enough to 
solve many of the problems that a democracy faces. 
In addition to the responsibilities they share with all . 
other citizens, scientific men have the special duty of 
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trying to increase the kind of knowledge required to 
deal intelligently with public problems. Their oppor- 
tunities and responsibilities as citizens merge into 
their opportunities and responsibilities as investi- 
gators. 

From the social view-point, the most urgent item in 
the unfinished business of seience is to increase knowl- 
edge of human behavior. If we had keener insight 
into individual psychology, we might not be able to 
alter fundamental drives, but we might be able to 
direct them into beneficent channels. Preaching 
righteousness doubtless prevents men from being as 
bestial as they might otherwise become. Appeals to 
reason prevent them from making as many errors as 
they otherwise might. But the moralist and the ra- 
tionalist admit that the results of their efforts are 
grievously disappointing. Scientific men with any 
gift of self-analysis realize that they have their own 
shares of selfishness and animosities. To subdue 
traits in oneself is hard enough to give an inkling of 
the difficulty of controlling them in society at large. 
Perhaps, and perhaps is all we can say, if we can 
come to a clearer understanding of how we behave, 
we can learn how to condition men so that their 
energies will go less into making one another miser- 
able. 

One of the things we have learned about individual 
behavior is that it is influenced greatly by social 
environment. In John Dewey’s phrase, “all psychol- 
ogy is social psychology.” Improving knowledge of 
social organization and its working is therefore part 
and parcel of the urgent task of learning how men 
behave. Though we may believe ourselves citizens of 
the most fortunate nation in the world, we have no 
more reason for complacency about the way in which 
our social organization works than for complacency 
about individual behavior. For example, our eco- 
nomic organization does not permit us to buy from 
one another as much wealth as our workers are able 
and eager to produce. Even in the best of years we 
fail to provide a national income large enough to give 
American families on the average what experts on 
household economies hold to be a standard of living 
adequate to maintain efficiency. In bad years this 
inadequate income falls off by a fifth or a sixth; in 
the very worst years by 40 per cent. or more. All. this 
is true of our industrial equipment and practice as 
they stand. Proud as they are of our technological 
progress, engineers know that much of our equip- 
ment and many of our methods are far behind the 
times. We fail to make full use of knowledge that 
technological applications of scientifie discoveries 


_ have put at our disposal. I might develop the short- 


comings of our economic organization at great length, 
and then go on to exploit the weaknesses of our 
political and social institutions. It is needless *to 
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do so; for every candid and intelligent citize, 
point out defects, however convinced he may he that 
with all its faults, the American scheme of institutions 
is the best in the world. If scientists can do mon 
than other intelligent citizens toward improving wll 
cial organization, their contribution will consis, j, 
raising knowledge of social practice. 

We all know that the social sciences lag far bebjy 
the natural sciences. That is because they deal yi, 
phenomena more complicated, more variable and |g 
susceptible of experimental manipulation. Since jy, 
vestigators can not experiment at will upon so¢iq 
groups, they can not effectively apply to their pro}. 
lems the methods that have made the laboratory gi. 
ences strong. Max Planck once told J. M. Keyng 
that in early life he thought of studying econoniq, 
but found it too difficult. Of course economie theoy 
as we have it to-day is far easier to master tha 
physical theory. But Planck was a true scientist, oy 
who wished to gain knowledge that accounted fy 
actual phenomena. He had learned enough to reali 


that it is far harder to get such knowledge of ow.§ 


nomie than of physical processes. 

Yet the case of economies and its sister sciences js 
not hopeless. The rapid growth of statistics is pr. 
viding mass observations upon social behavior of 
many kinds; the equally rapid growth of statistical 
technique enables us to learn more from a given array 
of data than our predecessors could. These material 
and methods are making it possible to measure many 
social factors, some rather accurately, some roug)ly. 
Uniformities appear not only in averages but als 
in the way in which individual items are distributed 
about their means. Statements in terms of probabil 
ity can be substituted for vague statements about the 
effect a certain cause “tends” to produce. True, work 
on this observational basis encounters many difi- 
culties. It is limited by the variety, extent and acet- 
racy of reliable data upon human behavior. It i 
laborious, slow and expensive. In presenting li 
work a realistic investigator begins with a critique 0! 
his data and methods, he ends by setting forth the 
probable errors and limitations of his results, an 
the road from the beginning to the end may be long. 
Instead of definitive conclusions he thinks others 
should accept, he presents tentative approximation 
he expects others to improve. The work has not evel 
the advantage of calling for less hard thinking tha 
speculative theorizing; for the relations among the 
variables in the problem are seldom manifest of theu- 
selves. All that can be claimed for this type of work 
is that it deals with actual experience, that its results 
stand or fall by the test of conformity to fact, ani 
that it grows cumulatively after the fashion of the 


4‘‘Memorials of Alfred Marshall,’’ edited by A. © 
Pigou, London, 1925, p. 25, note. 
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observational sciences. But that is enough to give 
mankind strong reason for following this lead in seek- 
ing the knowledge required to improve social organ- 
ization. 

I do not imply that the social sciences can rapidly 
become such assured guides to social progress as the 
natural sciences are to technology. Because of diffi- 


hing culties inhering in their subject-matter, the social 
with sciences Will continue indefinitely to lag behind the 
eg natural sciences in precision and reliability. For a 
in long time to eome we shal] have to form our opinions 
ci on many social issues in the light of common sense 
Ob rather than of science. Knowledge of past experience 
St should prove helpful in this uncertain process, and 
ne advice from specialists who have studied this experi- 
“ ence should be sought. But wise technical advisers in 
mm these difficult matters will not pretend to certitude. 
7 As citizens we shall do well to suspect the intelligence, 
7 the eandor or the disinterestedness of those who 
7 promise sure cures for social ills. 
ol Scientific men are wont to face facts, whether these 
™ facts conform to their wishes or not. Most of them 


are sufficiently emancipated from conventional think- 
ing to look eritically upon social institutions. They 
contrast the society of to-day with its poverty in the 
midst of plenty, its elass, racial and international 
animosities, its puerile aims and its destructive 
methods, to a society they can imagine living in 
security and comfort, using its increasing knowledge 
to provide a finer life for all mankind. This con- 
trast should not be accepted in a spirit of resignation. 
It is a eall to action. But scientific men will not be 
true to their own standards, they will not render to 
society the largest service of which they are capable, 
if they let their actions be guided by their feelings. 
No current discouragement should blind us to the 
great strides in human welfare made since science 
assumed its modern form; no fit of impatience over 
delays and relapses should make us forget that knowl- 
edge is won step by step, through the toilsome efforts 
of thousands of men. To jump this work with its 
numberless failures and its gradually cumulating suc- 
cesses, expecting to land in Utopia, is to give up faith 
in science for faith in magic. Men who take scientific 
methods seriously as the best hope of floundering 
mankind will seek to apply them just as critically 
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and remorselessly in their social as in their physical 
thinking. 

But science can not flourish in the future and yield 
the fruits for which we hope unless freedom of 
thought prevails. That is a condition we have been 
inclined to take for granted as part of the heritage 
our predecessors won. Now we realize that what 
they fought to win we must fight to maintain, The 
investigator’s right to follow truth wherever it led 
was part of the common man’s right to freedom of 
conscience and freedom of speech. These rights were 
established by political struggles and embodied in 
political institutions. The democratic way of life and 
the scientific way of thinking grew up together, each 
nourishing the other. If one now fails the other will 
falter. Where democracy is suppressed to-day 
science is fettered; for autocracy can not brook dis- 
interested criticism of its dogmas or its practices. 
Freedom of scientific work in the years to come can 
be guaranteed only by preserving the institutions 
that secure freedom to all citizens. Perhaps scientific 
men have more at stake than any other social group 
in the struggle to maintain democracy. 

To this struggle they can make a crucial contribu- 
tion. The fate of free societies hangs upon the wis- 
dom or folly of mass decisions. The gravest dangers 
to democracy come from within, not from without. 
They are ignorance and propaganda that turns igno- 
rance to its uses. The best way of dispelling igno- 
rance is by diffusing knowledge. The most effective 
defence against meretricious propaganda is critical 
inquiry. John Dewey is warranted in saying that “the 
future of democracy is allied with spread of the 
scientific attitude.”® To foster this attitude among 
their fellow citizens by all means within their power 
is a duty incumbent upon us who cherish science. As 
teachers in schools and colleges we can help thousands 
to develop respect for evidence. As citizens we can 
be brave opponents of prejudice and hysteria. We 
can promote general understanding of the methods 
and results of science through our own writings or 
those of allies more skilled in popular exposition. 
These things we should do, not as high priests assured 
that they are always right, but as workers who have 
learned a method of treating problems that wins 
cumulative successes, and who would like to share 
that method with others. 


OBITUARY 


FREDERICK ADAMS WOODS 


FrepericK ApAMs Woops was born at Boston, on 
January 29, 1873, and died on November 5, 1939, in 
Rome, Italy. His father was Solomon Adams Woods, 
who, born in Farmington, Maine, 1827, came to Boston 
about 1847 and became a successful manufacturer of 


wood-working machinery. Frederick Adams Woods’s 
mother was Sarah C. Watts. She was fond of study. 
Her father was a seafaring man whose later life was 
spent in Boston devoted to study, especially of mathe- 
matics. Frederick’s career was large!y determined by 


5“*Freedom and Culture,’’ New York, 1939, p. 148. 
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the heritage and environment into which he was born. 
He had a love of study and was especially interested 
in the application of mathematics to biology. He 
became, as Henry F. Osborn once called him, “the 
American Galton.” He inherited a patrimony that left 
him relatively independent. He became one of the 
few scientific amateurs of his time in America. 

Woods studied at the Massachusetts Institute of 
Technology from 1890 to 1894, graduating preco- 
ciously. But his interest was man, so he studied at 
the Harvard Medical School (graduating in 1898) and 
remained there to teach histology and embryology for 
four years. He then became connected with M.I.T. as 
lecturer in biology and so remained for twenty years. 

Woods was actively employed in study during these 
years of comparative freedom from the necessity of 
earning a living. His first book, “Mental and Moral 
Heredity in Royalty” (1906), was a contribution 
toward “the science of history”—a science based on 
statistical analysis. His book opens with a regret that 
“so little attention is paid to heredity in the biological 
sense.” The work struck out on new lines. Seven 
years later (1913) was published his “The Influence 
of Monarchs; steps in a new science of history.” This 
work correlated the qualities of the rulers (classified in 
three grades) with the condition (in three grades) of 
the countries over which they ruled. Here he con- 
cludes: “The true interpretation of history must hinge 
upon the gametes.” 

It was during the time between the publication of 
these two books that Woods sent to ScreNncE his paper, 
“Historiometry as an Exact Science,” in which he 
analyzes at some length (as an illustration of method) 
the relative eminence of Euripides and Sophocles. 
Historiometry was the keynote of most of Woods’s 
later work. In his researches he made much use of 
photographs of past monarchs and others, and this 
led to his diseussion (1919) of evolutionary changes in 
type of face of the New England stock. 

The World War aroused an especial interest in 
Woods. With Alexander Baltzby (“Adams Woods 
fellow in Harvard University”), he wrote a book on 
“Ts War Diminishing? A study of the prevalence of 
war in Europe from 1450 to the present day” (1915). 
This study also is quantitative; it shows up Prussia 
as the most pacific of the European powers. 

Woods was a man of rather striking personality, 
nearly six feet tall and slender—decidedly of the 
respiratory type. His intellectual interest was always 
in the biology of man, especially dynamical man. That 
is why teaching histology and embryology at the Medi- 
eal School did not satisfy him. As early as 1899 he 
began to breed rabbits to test Galton’s Law of Ances- 
tral Inheritance and, in 1903, published in Biometrika 
a paper on “Mendel’s Laws in Rabbit Breeding.” He 
took very active interest in the American Breeders 
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Association and its successor, the Genetic Association, 
During 1918-19 he was editor of the Journg] of 
Heredity and contributed numerous articles on hima, 
heredity to it. He participated on committees of th, 
Eugenie Congresses. The Galton Society was one « 
his main interests before he left this country to regi, 
in Rome. He was elected president of the Engenic; 
Research Association, but his health did not permit hin 
to serve. As a speaker and writer he was always ley; 
and very serious. His life work was all a labor of 
love and a product of his rare personality. 


CHARLES B. Davenporr 
CoLp Spring Harbor, L.1.,N.Y. 


FRED WILLIAM TINNEY 


Frep WILLIAM TINNEY was born at Saco, Montana, 
October 30, 1907. After graduation from the local 
high school, he entered the State Teachers College, 
Oshkosh, Wisconsin, where he received the degree of 
B.Ed. in 1929. He spent two years at the University 
of Oklahoma as assistant in botany, taking an M5. 
degree in 1931. He then came to the University of 
Wisconsin as research assistant, which position he heli 
until his appointment, in February, 1936, as assistant 
agronomist in the Bureau of Plant Industry of the 
U. S. Department of Agriculture, stationed at the Uni- 
versity of Wisconsin, Madison, Wis. The degree of 
Ph.D. was received in 1933. 

He married Madeline Morrissey on June 12, 1939. 
Both Dr. Tinney and his wife attended the Interna- 
tional Congress of Genetics at Edinburgh. Both were 
passengers of the ill-fated Athenia, sunk off the coast 
of Scotland, on September 3, 1939. They were among 
those listed as missing since the disaster. 

Dr. Tinney’s research included a_ thoroughgoing 
study of heteropyenosis in two species of Sphaero- 
carpos. After this came an investigation of the cytol- 
ogy of an ornamental grass, Agrostis nebulosa. This 
led naturally to the study of the genetics and cytology 
of pasture grasses. After Dr. Tinney’s appointment 
in the Bureau of Plant Industry, work in this field was 
carried on at Madison in cooperation with the depart- 
ment of agronomy of the University of Wisconsin. 
A paper embodying his extensive studies of blue grass 
(Poa pratensis) is in press. This grass has been the 
source of much confusion because of the multitude of 
races included within the species and of the variety of 
chromosomal conditions which these races manifest. 
Tinney’s observations and studies of the peculiar meth- 
ods of embryo-sae and embryo-development character- 
izing the species, go far toward explaining the peculiar 
genetic behavior of its varied forms. It promises, 100, 
to supply a basis for the selection and breeding of im- 
proved strains of this and other grasses—a relatively 
new field of endeavor in America. 

Deeply devoted to fundamental research in accord- 
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ance with his training and inclinations, Dr. Tinney in 
his later work developed a keen insight into the applied 
aspects of his studies. Quiet and unassuming, he was 
highly respected by his fellow workers and many 
friends, who recognized in him the qualities of sub- 
stantial leadership among the younger group of 
American scientists. 
CORRESPONDENT 


HENRY CLINTON FALL 


Most people are not aware that the fauna of the 
United States is still very imperfectly known. Among 
the insects, in particular, new species can still be 
found in great numbers, and of most of those which 
have been deseribed, little or nothing is known of 
their life history and habits. There is thus an immense 
task before us, to culminate eventually in a work of 
many volumes, describing the life of this continent 
in all its details. Such a work can never be really 
complete, but it might be as nearly so as existing 
treatments of the fauna of the British Islands or 
Central Europe. There is no organized effort to reach 
such ends, but many workers are dealing successfully 
with particular groups of animals, defining families, 
genera and species, arranging them according to their 
apparent natural affinities. During the past forty- 
five years, the name of Fall has been well known to 
all those concerned with American beetles. Henry 
Clinton Fall was born at Farmington, N. H., in 1862, 
and died at Tyngsboro, Mass., on November 14, 1939. 
He graduated from Dartmouth College with the de- 
grees B.S. and Se.D., the latter honorary. When I 
first knew him he was resident in Pasadena, Calif., 
happy in the extraordinary opportunities for the study 
of Coleoptera which he found in the arid southwest. 
He had been interested in the subject for fifteen years 
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before he began to publish, but once he began to record 
his observations he soon became a prolific writer, espe- 
cially known for his excellent revisions of various 
groups and important faunal papers, such as those 
dealing with Southern California, with New Mexico 
and Alaska. He described over 1,400 new species of 
beetles, and had one of the finest collections extant. 
All this was done in his so-called leisure time; he 
earned his living by high-school teaching. His entire 
collection goes to the Museum of Comparative Zoology, 
Harvard University. 
T. D. A. CocKERELL 
UNIVERSITY OF COLORADO 


RECENT DEATHS AND MEMORIALS 


Dr. CHARLES ZELENY, research professor of zoology, 
who had been a member of the faculty of the Univer- 
sity of Illinois since 1909, died on December 21 at the 
age of sixty-one years. 


FerpINAND Avucustus Siicox, chief of the U. S. 
Forestry Service, died on December 20. He was 
fifty-seven years old. 


Dr. Hugo Moorg, for thirty years before 
his retirement in 1934 chief chemical engineer of the 
Brown Company, Berlin, N. H., died on December 18 
at the age of sixty-seven years. 


THE College of Medicine of the State University of 
Iowa has received a gift of $5,000 from Mrs. Edith 
Graham Mayo, of Rochester, Minn., in the name of 
herself and the late Dr. Charles H. Mayo for the es- 
tablishment of a memorial to their son, the late Dr. 
Joseph Graham Mayo. The fund is for the support 
of a lectureship or research scholarship. Dr. Joseph 
Mayo was a graduate of the Iowa College of Medicine 
in 1927, who died in 1936. 


SCIENTIFIC EVENTS 


THE STATUS OF THE ENGINEERING 
PROFESSION 

THE Engineers’ Council for Professional Develop- 
ment, a joint cooperative body of seven engineering 
organizations, through its 1938-1939 Committee on 
Engineering Schools, of which Dr. Karl T. Compton, 
president of Massachusetts Institute of Technol- 
ogy, was chairman, has issued a list for 1939 contain- 
ing 525 aceredited undergraduate engineering cur- 
ricula leading to degrees in 118 colleges and universi- 
ties in the United States. 

Sinee the inauguration of the accrediting program 
in 1935, the committee through its committees on in- 
spection has appraised the various curricula in each 
school separately, considering such factors as quali- 
fications of the faculty, standards of instruction, scho- 
lastie work of the students, records of the graduates, 


attitudes of the administration, as well as physical 
facilities, finances, requirements and size of staff and 
student body. According to Dr. Compton’s report, 


while the committee has adhered rigidly to the policy that 
it should set no fixed standards for use as yardsticks in 
measuring the quality of engineering instruction, one 
principle however has been insisted upon, namely, that if 
any curriculum omits some portion of a subject in which 
the engineers in that field are expected by the public to have 
competence, then under such conditions the committee m- 
sists, as a necessary safeguard to the public, that the 
curriculum be not accredited. . . . However, it aims to 
preserve the independence of action of individual insti- 
tutions and to promote thereby the general advancement 
of engineering education. 


Besides Dr. Compton, other members of the Com- 
mittee on Engineering Schools included: H. P. Ham- 
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mond, dean of engineering, the Pennsylvania State 
College, vice-chairman, representing the Society for 
the Promotion of Engineering Education; G. M. 
Butler, dean of engineering, University of Arizona, 
representing American Institute of Mining and 
Metallurgical Engineers; Ivan C. Crawford, dean of 
engineering, University of Kansas, representing the 
American Society of Civil Engineers; P. H. Daggett, 
dean of engineering, Rutgers University, representing 
the National Council of State Boards of Engineering 
Examiners; A. B. Newman, College of the City of 
New York, representing the American Institute of 
Chemical Engineers; A. A. Potter, dean of engineer- 
ing, Purdue University, representing the American 
Society of Mechanical Engineers; D. B. Prentice, 
president of the Rose Polytechnic Institute, and J. R. 
Killian, Jr. of the Massachusetts Institute of Tech- 
nology. Dean Potter has been chosen chairman of 
the 1939-40 committee. J. W. Barker, dean of engi- 
neering, Columbia University, succeeds Dean Ham- 
mond on the committee and E. L. Moreland, dean of 
engineering, Massachusetts Institute of Technology, 
replaces Dr. Compton. President R. E. Doherty, of 
the Carnegie Institute of Technology, succeeds Dean 
Daggett on the committee. 


THE FRANCIS AMORY SEPTENNIAL PRIZE 
OF THE AMERICAN ACADEMY OF 
ARTS AND SCIENCES 

In compliance with the provisions of the will of the 
late Francis Amory, The American Academy of Arts 
and Sciences, as trustee of a fund given by the 
testator, announces a prize to be known as “The 
Francis Amory Septennial Prize” to be awarded for 
conspicuously meritorious work performed during the 
immediately preceding septennial period, “through ex- 
periment, study or otherwise, in the treatment and cure 
of diseases and derangement of the human sexual gen- 
erative organs in general, and more especially for the 
cure, prevention or relief of the retention of urine, 
cystitis, prostatis, ete.” While the donor wished espe- 
cially to reward the discovery of any new method of 
treatment, he expressly authorized that the prize might 
be given to any author who might have contributed any 
theoretical or practical treatise of extraordinary or ex- 
ceptional value and merit on the anatomy of said 
organs or the treatment of their diseases. 

If there shall appear work of a quality to warrant it, 
the first award will be made in 1940. The total amount 
will exceed $10,000, which may be divided at the dis- 
cretion of the academy among several nominees. While 
formal nominations are not expected and no essays or 


_ treatises in direct competition for the prize are desired, 


the committee invites suggestions looking toward the 
wise performance of their duty. Communications on 
this subject should reach the committee not later than 
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May 15, 1940, and should be addressed in care of the | 
American Academy of Arts and Seiences, 28 N ewbury 
Street, Boston, Mass., U. 8. A. The members of the 
committee on the Francis Amory Septennial Prize are. 
Dr. Roger I. Lee, chairman; Dr. Walter B. Cannon, 
Dr. David Cheever, Professor Leigh Hoadley, Dr, Wj. 
liam C. Quinby, Dr. E. E. Tyzzer and Dr. Soma Weiss, 
secretary. 


A ZOOLOGICAL EXPEDITION OF THE 
FIELD MUSEUM 

A ZOOLOGICAL expedition of the Field Museum of 
Natural History, sponsored and personally led by 
Leon Mandel, of Chicago, will sail from Havana jy 
January on Mr. Mandel’s yacht Buccaneer for 
cruise to out-of-the-way cays, islands and rocks jp 
the Caribbean Sea. Birds, mammals and reptiles will 
be collected, and fishes and other marine creatures 
will be sought in the surrounding waters. The scien- 
tifie staff of the expedition plans also to make ecolog. 
ical studies of several species in the exotie fauna of 
the tropic American region to be visited. This is the 
fourth expedition Mr. Mandel has conducted for the 
museum. Rudyerd Boulton, curator of birds; and D. 
Dwight Davis, assistant curator of anatomy and oste- 
ology, who will accompany the expedition, have left 
for Havana. Mr. Mandel will also take an active 
part in the collecting, and another collector will be 
Captain William Gray, of Palm Beach. Mr. Boulton 
will concentrate his efforts chiefly on birds, and Mr. 
Davis will specialize in reptiles. Both will also seek 
desirable specimens of mammals and of oceano- 
graphic material, and will assist Mr. Mandel and Cap- 
tain Gray in the collecting of fishes. Other members 
of the party include Mrs. Mandel and her mother, 
Senora Elvira Panerai. 

Included in the itinerary are such places as Swan 
Island, a small possession of the United States; the 
Bay Islands, which belong to the republie of Hon- 
duras; Glover’s Reef, Half Moon Cay, Turneffe Cay, 
Chinchorro Bank, Cozumel Island, Holbox Island and 
the Triangles—three large rocks in the Gulf of Mex- 
ico. The ship will also call at the Mexican port of 
Progreso, at which time a trip inland will be made to 
Yueatan’s famous Maya archeological site at Chichen 
Itza. The expedition is expected to complete its work 
and return to Havana about the middle of February. 

Among the objectives of the expedition is the col- 
lection of various specimens needed for a new hall of 
fishes in preparation at the museum. Efforts will be 
made to harpoon a large devilfish, a species of ray 
known as manta, which has a fin spread of twelve feet 
or more in fully developed individuals. An especially 
equipped fishing launch will be used for work in 
waters not navigable by the larger vessel. Two-way 
radio-telephone communication will be maintained be- 
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tween ship and launch, Specimens will be sought of 
lange game fishes such as marlin, and attempts will 
»e made to study their life history. 

Many of the islands and eays to be visited have been 
‘completely explored biologically. Some of them are 
known to be inhabited by species and sub-species of 
birds and reptiles different from those of the adjacent 
nainland, and it is hoped that the expedition may be 
able to contribute to the further knowledge of an area 
ghich is of special interest to science. 


SOIL CONSERVATION 


Dr. W. C. LOWDERMILK, assistant chief of the Soil 
Conservation Service, has recently returned from an 
extended survey of the experience of older countries 
in the use of land as it relates to soil erosion, soil and 
His 
studies took him into Europe, including Great Britain, 
Holland, France, Italy, Algeria, Tunisia, Lybia, 
Egypt, Palestine, Trans-Jordan, Syria, Iraq and Leb- 


#.non. The war interrupted the course of the survey, 


which was to have continued through Turkey, Bul- 
garia, southern Germany and Switzerland and return. 
The survey was made in overland travel by auto, 
It included confer- 


government officials, the examination and study of 
124 areas of special interest, the collection of soil 


samples, particularly profiles dated by archeological 


evidence and the taking of some 3,500 illustrative 
Of special interest to American agri- 
culture are evidences of an advanced degree of refine- 
ment in measures to control and conserve storm 
waters and to control erosion of a productive agricul- 
ture during the Roman epoch 2,000 years ago in 
Northern Africa and in ancient Syria. After the 
destruction of the Roman eivilization and the tradi- 
tions of agriculture by conquering nomad peoples, 
former measures of water and erosion control fell 
into disuse and were broken down. Soil erosion then 
began its damaging work and throughout this area 
has generally washed off soils from the slopes, sorting 
erosional débris and carrying the finer fractions out to 
the sea and spreading the coarser fractions over old 
alluvium on the valley floors. Increased torrential 
run-off from the bared slopes produces torrential 
streams, and is eutting gullies through the alluvium 
of the valley floors. This in short is the predominant 
process at work in the old lands south and east of the 
Mediterranean Sea, except in the broad alluvial 
Plains of the Nile and Mesopotamia. Agricultural 
Possibilities of to-day are restricted principally to 
the alluvium of lodged soils in the valley floors and 
outwash plains and in the improved management of 


| Yast grazing areas, where drought and famine have 


been the chief controls. It is possible to reforest the 
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hill and mountain lands in Algeria, in Palestine and 
Syria, particularly where the country rock is lime- 
stone and to restore or to improve the productivity 
and prosperity of these wasted areas. 


THE MINNEAPOLIS MEETING OF THE 
GEOLOGICAL SOCIETY OF AMERICA 
AND ASSOCIATED SOCIETIES 
THE Geological Society of America is meeting this 
week in Minneapolis. Many sections of the United 
States and Canada are represented, and the attendance 
was expected to reach five hundred. The principal 
universities, colleges, state and federal geological sur- 
veys of Canada and the United States planned to send 
delegates. Three associated societies—the Paleontolog- 
ieal Society, the Mineralogical Society and the Society 
of Economic Geologists are meeting in conjunction 

with the Geological Society. 

According to the preliminary program Dr. T. Way- 
land Vaughan, of Washington, D. C., president of the 
Geological Society, gave the address of the president 
on Thursday, December 28. His subject was “The 
Ecology of Modern Marine Organisms with Reference 
to Paleogeography.” Earlier on Thursday Professor 
R. W. Chaney, of the University of California at Berke- 
ley, retiring president of the Paleontological Society, 
addressed the several societies on “Tertiary Forests and 
Continental History.” The title of the address of Pro- 
fessor E. 8. Moore, of the University of Toronto, retir- 
ing president of the Society of Economic Geologists, 
was “Genetic Relations of Gold Deposits and Igneous 
Rocks in the Canadian Shield.” 

A general meeting of the four societies was held on 
Thursday morning. In the afternoon the sessions of 
the Geological Society were devoted to a discussion of 
structural geology; of the Paleontological Society to a 
diseussion of new fossils; and of the Mineralogical So- 
ciety to a discussion of erystal structure and textures. 
Papers read before the Economic Geologists were con- 
cerned» with ground water supply and other applica- 
tions of geology to the field of non-metallic resources. 
The technical sessions of the different societies were 
continued on Friday. On that day, in addition to the 
general session of the Geological Society, two joint 
sessions were held, one with the Paleontologists and 
one with the Mineralogists and Economie Geologists. 
Technical sessions were planned for Saturday morning, 
after which the meeting will close with an open house 
and tea at the Pillsbury Hall of the University of 
Minnesota. 


OFFICERS OF THE AMERICAN CHEMICAL 
SOCIETY 
Dr. Lioyp Evans, head of the department 
of chemistry of the Ohio State University, has been 
elected president of the American Chemical Society for 
1941. He will take office as president-elect on January 
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1, at which time Dr. Samuel Colville Lind, dean of the 
Institute of Technology of the University of Minnesota, 
becomes president, succeeding Professor Charles A. 
Kraus, of Brown University. 

The president-elect was chosen by the council of the 
society from four nominees receiving the largest num- 
ber of votes in a national poll by mail of the 24,000 
members of the society. The council includes national 
officers, directors, editors of the publications of the 
society, past presidents, chairmen of eighteen profes- 
sional divisions and councilors of the ninety-two local 
sections. 

Other elections were: 


Directors: Dr. Elmer K. Bolton, chemical director of 
E. I. du Pont de Nemours and Company, Wilmington, 
Del., director-at-large. 

Leason H. Adams, director of the Geophysical Labora- 
tory of the Carnegie Institution, for the fourth district 
of the society, comprising Alabama, Arkansas, District of 
Columbia, Florida, Georgia, Kentucky, Louisiana, Mary- 
land, Mississippi, North Carolina, Oklahoma, South Caro- 
lina, Tennessee, Texas, Virginia and West Virginia. 

Dr. Robert E. Swain, head of the department of chem- 
istry at Stanford University, reelected for the sixth dis- 
trict, including Arizona, California, Colorado, Idaho, 
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Iowa, Kansas, Minnesota, Missouri, Montana, Nebrasky 
Nevada, New Mexico, North Dakota, Oregon, Sout, Da. 
kota, Utah, Washington, Wyoming, Alaska and Hawaii, 
Councilors-at-large: Dr. Per K. Frolich, directo; Of the & 
chemical laboratories of the Standard Oil Developme | 
Company, Elizabeth, N. J.; Dr. Edward Mack, Jr,, 9 the 
Battelle Memorial Institute, Columbus; Dr. ©, 5, K 
Mees, vice-president in charge of research and development 
of the Eastman Kodak Company; Professor Willian , 
Noyes, Jr., of the University of Rochester, New York. 


Professor Evans, who received the William 9 
Nichols Medal of the New York Section of the society 
in 1929 for his work on the chemistry of carbohydratg, 
has been a member of the faculty of the Ohio Stat 
University for thirty-five years and has been chairma, 
of the department of chemistry since 1928. From 18 
to 1894 he was chemist of the American Encaustic Tih 
Company, Zanesville, Ohio. He served as assistant jy 
the department of ceramics at the Ohio State Univer. 
sity from 1896 to 1898, and instructor in the Colorad 
Springs High School from 1898 to 1902. He became 
assistant professor of chemistry at the Ohio State Uni. 
versity in 1905, associate professor in 1908 and ful 
professor in 1911. 


SCIENTIFIC NOTES AND NEWS 


Tue American Association for the Advancement of 
Science and some thirty of its associated and affiliated 
societies are meeting this week at Columbus. The 
address of the president, Professor Wesley C. Mitch- 
ell, is printed in the present issue of Science. This 
will be followed by other addresses of special interest. 
A general report of the meeting, edited by the perma- 
nent secretary, will be printed in the issue for Feb- 
ruary 2. 


Dr. ALEXANDER WETMORE, assistant secretary of 
the Smithsonian Institution, has been elected a corre- 
sponding member of the Royal Australasian Ornitholo- 
gists’ Union. 

Ir is stated in Nature that Dr. Gerhard Domagk, 
who was recently awarded the Nobel Prize for Physi- 
ology and Medicine for 1939, has been elected an 
honorary member of the Pharmaceutical Association 
of the Hindu University of Benares. 


Decorations of the Chinese Order of the Jade 
were presented on December 20 at a reception in New 
York City to Dr. John Dewey, professor emeritus of 
philosophy of Columbia University, in recognition of 
his work for Chinese students, and to Dr. Nicholas 
Murray Butler, president of Columbia University. 
The presentations were made by Dr. Tsune-chi Yu, 
Chinese Consul-General in New York. 


Puitip TorcHi0, who retired in 1938, at the age of 


seventy years, from the position of vice-president of 
the Consolidated Edison Company of New York, Ine, 
has been awarded the Edison Medal for 1939 of the 
American Institute of Electrical Engineers in recoe- 
nition of “distinguished contributions to the art of 
central station engineering and for achievement i 
the production, distribution and utilization of elec- 
trical energy.” The presentation will be made on the 
evening of January 24 during the winter convention 
of the institute, which will be held in the Engineering 
Societies Building, New York. 


E. Meap JoHNSON awards of $500 each were pre- 
sented by the American Academy of Pediatrics at its 
annual meeting in Cincinnati to Dr. Frederic A 
Gibbs, instructor in neurology, Harvard Medical 
School, and Dr. Dorothy H. Andersen, New York. 
The award was made to Dr. Gibbs in recognition of 
his work on epilepsy and to Dr. Andersen for het 
work on pancreatic disorders. 


E. R. Squiss Sons have established an annual 
award of $1,000 to encourage investigation in endo- 
erinology. The administration of this award has beet 
intrusted to the Association for the Study of Internal 
Secretions, of which Dr. Philip E. Smith is presidett. 
Dr. Edward A. Doisy is chairman of the Committe 
on Awards. Nominations for the 1940 award must be 
received before March 1 by the secretary of the % 
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‘ety, E. K. Shelton, 921 Westwood Boulevard, Los 


Angeles, Calif. 

Dr. T. L. ALTHAUSEN, associate professor of medi- 
e in the Medical School of the University of Cali- 
‘omnia, has been awarded the Van Meter Prize of the 
American Association for the Study of Goiter in recog- 
sition of his work on the thyroid gland. 


Tue president of the University of Cincinnati and 


B ihe faculty of the College of Medicine sponsored a 


dinner on December 6 at the Netherland Plaza Hotel, 
Cincinnati, in honor of Dr. Albert H. Freiberg, who 
recently retired as professor of orthopedic surgery. 
Dr. Martin H. Fischer was toastmaster, and the speak- 
ers were Dr. Raymond Walters, president of the uni- 
versity; Drs. Stanley E. Dorst, Mont R. Reid and 
David I. Wolfstein, and the Rev. Jesse Halsey, pastor 
of the Seventh Presbyterian Church. A portrait of 
Dr. Freiberg was presented to him. 


| Dr. Horace B. ENGLISH, professor of psychology of 
the Ohio State University, was elected president of the 
Association of Applied Psychologists at the recent 


Washington meeting of the association. 


THE thirty-second annual meeting of the American 
Society of Agronomy and the fourth annual meeting of 


the Soil Science Society of America were held in the 


Roosevelt Hotel, New Orleans, on November 22, 23 and 
24, with an attendance of approximately seven hun- 
dred. During the session a hundred and seventy-seven 
papers on various phases of soils and crops problems 
were presented. At a general meeting W. C. Lasseter, 
editor of the Progressive Farmer, spoke on “The Social 
and Keonomie Problems of Southern Agriculture” and 


: Dean M. J. Funchess, dean of agriculture at the Ala- 


bama Polytechnic Institute, diseussed “Agronomic 
Problems of the South.” Officers of the American So- 
ciety of Agronomy elected for 1940 are: President, Dr. 
F. J. Alway, University of Minnesota; Vice-president, 
Dr. L. E. Kirk, Central Experimental Farm, Ottawa; 
Secretary-Treasurer, Dr. G. G. Pohlman, West Vir- 
ginia University; Editor, J. D. Luckett, New York 
Agricultural Experiment Station, Geneva; Chairman 
of Soils Section, Dr. W. H. Pierre, Iowa State Col- 
lege; Chairman of Crops Section, Dr. S. C. Salmon, 
Bureau of Plant Industry. Officers of the Soil Science 


B Society of America for 1940 are: President, Dr. W. H. 


Pierre, Iowa State College; Secretary, Dr. C. E. Kel- 
loge, Bureau of Plant Industry; Treasurer, Dr. G. G. 
Pohiman, West Virginia University. 


Proressor Henri Darwin Haskins, for nearly fifty 


| years a member of the faculty of the Massachusetts 


State College and more recently chief of the laboratory 
for fertilizer control, having reached the state retire- 
ment age of seventy years, the title of emeritus pro- 
gs of agricultural chemistry has been conferred on 
im, 
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THE title emeritus has been conferred by the Uni- 
versity of Missouri on Sidney Calvert, who retired in 
September as professor of organic chemistry and di- 
rector of the chemical laboratory. 


New appointments at the New York Medical Col- 
lege include: Dr. Ferdinand C. Lee, associate pro- 
fessor of surgery at the Johns Hopkins University, 
as professor and head of the department of surgery 
and dean of the college; Dr. Thomas I. Hoen, of Mon- 
treal, as professor of neuro-surgery and head of the 
department of neuro-surgery and neuropsychiatry ; 
Dr. R. Townley Paton, surgeon of the Manhattan 
Eye, Ear and Throat Hospital, as professor and head 
of the department of ophthalmology, and Dr. William 
H. Everts, of the Neurological Institute of New York, 
as professor of neurology. 


Dr. ArTtHUR SULLIVAN GALE has resigned as dean 
of the College for Men at the University of Rochester, 
effective on January 1. Dr. W. Edwin Van de Walle, 
professor of philosophy and chairman of the Commit- 
tee on Advice, will succeed him. Dr. Gale will con- 
tinue as Fayerweather professor and chairman of the 
department of mathematics, a post that he has held 
since 1906. 


Dr. JosepH Murpocu has been appointed associate 
professor of geology at the University of California 
at Los Angeles, where he has taught since 1928. 


Dr. TzE-TuaN CHEN, a research fellow in the de- 
partment of zoology of the Johns Hopkins Univer- 
sity, has been appointed research associate in proto- 
zoology in the School of Hygiene and Public Health. 


Dr. BreNvENIDO M. GONZALEZ, who for the past 
twelve years has been dean and head of the depart- 
ment of animal husbandry of the College of Agricul- 
ture, University of the Philippines, was formally 
inaugurated as president of the university on October 
19. President Gonzalez is succeeded by Dr. Leopoldo 
B. Uichaneo as dean of the College of Agriculture. 
Dr. Uichaneo continues to be head of the department 
of entomology. 

Dr. JUAN BAciGALUPO has been appointed professor 
of parasitology in the Faculty of Medicine at Buenos 
Aires to sueceed Dr. D. Greenway, who has reached 
the age limit. 

Dr. R. Y. Winters has been appointed assistant 
director of research in the Department of Agriculture. 
He lias been a staff member of the Office of Experi- 
ment Stations since 1937. 


Dr. K. A. C. Etuiorr has been appointed research 
biochemist at the Institute of the Pennsylvania Hos- 
pital, Philadelphia, which is initiating a new program 
of research in mental and nervous diseases. Dr. Elliott 
will be in charge of the laboratory. 


AusBert C. CLINE, who has been on the staff of the 
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Harvard Forest in Petersham, Mass., since 1924, has 
been appointed director of the forest. He succeeds 
Ward Shepard, who was director for three years while 
on leave of absence from the Federal Government, but 
who has now returned to Washington. 


A University Committee on Pharmacotherapy has 
been formed at Harvard University. The function of 
the committee will be to coordinate the efforts of prac- 
tising physicians and the members of the faculty in 
biology, chemistry and medicine and to develop re- 
search and improved graduate training in pharma- 
cology and experimental therapeutics. In carrying out 
this program, the committee will bring together chem- 
ists and biologists from the Harvard Faculty of Arts 
and Sciences, pharmacologists, physiologists and bio- 
chemists from the Harvard Medical School, and phy- 
sicians working with patients in hospitals. Dr. Soma 
Weiss, Hersey professor of the theory and practice of 
physie at the Medical School, is chairman of the new 
committee. The other members are: Dr. Fuller Al- 
bright, assistant professor of medicine; Dr. Henry K. 
Beecher, associate in anesthesia; Dean Burwell, ez- 
officio; Dr. Walter B. Cannon, George Higginson pro- 
fessor of physiology; Dr. William B. Castle, professor 
of medicine; President Conant, ex-officio; Dr. Louis F. 
Fieser, professor of chemistry; Dr. A. Baird Hastings, 
Hamilton Kuhn professor of biological chemistry; Dr. 
Frederick L. Hisaw, professor of zoology; Dr. Otto 
Krayer, associate professor of comparative pharma- 
cology, and Dr. Reginald P. Linstead, professor of 
chemistry. Funds to support the work for the next 
five years have been donated by a group of corpora- 
tions interested in medical and therapeutic research. 


THE Wilson photoalidade, that was designed and 
built in the U. S. Geological Survey several years ago, 
will be used again this winter by T. W. Ranta in the 
office-mapping of part of the north slope of the rugged 
Wrangell Mountains, Alaska, from oblique airplane 
photographs. Mr. Ranta established the necessary 
ground control during the recent field season and will 
use photographs taken by Gerald Fitzgerald, of the 
Geological Survey, and Bradford Washburn, of the 
Harvard Institute of Geographical Exploration. 


Dr. JutIAN A. STEYERMARK, assistant curator of 
the herbarium of the Field Museum, Chicago, who is 
conducting an expedition in Guatemala, has during 
the first month collected specimens of more than a 
thousand varieties of plants. In the course of his 
exploration he climbed to the summit of the Sierra 
de las Minas, which rises above the Motagua River, a 
region probably never before visited by a botanist. 
He has also collected the flora of the Motagua Valley 
desert region of the Atlantic watershed. Dr. Francis 
Drouet, curator of eryptogamie botany, who with 
Donald Richards, of the University of Chicago, is col- 
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lecting in the southwestern United States and north. 
western Mexico, has forwarded to the museum ol. 
lection of 1,200 algae and other plants from the gen. 
eral region of Las Vegas. N. M. 


Dr. G. H. Parker, of Harvard University, lectyy,j 
on December 18 at an open meeting of the Brow, 
University Chapter of Sigma Xi on the question, “|, 
Natural Selection a Brutal Process?” 


A seriks of eight lectures at Yale University on i, 
history of science is planned by the Yale Chapter 4 
the Gamma Alpha Graduate Scientific Fraternity, 
The first seven lectures will trace~the history of th 
basie sciences. The last one will deal with the deve. 
opment of medicine in relation to the other sciences 


The program includes lectures by the following men. f 


bers of the faculty of the university: January 14, 


Astronomy, by Dr. Frank Schlesinger; January 3) § 
Mathematics, by Dr. Oystein Ore; February 13 § 


Geology, by Dr. Chester R. Longwell; February 2, 
Chemistry, by Dr. John A. Timm; Mareh 12, Physics, 


by Dr. Henry Margenau; April 2, Biology, by Dr. 


Lorande L. Woodruff; April 16, Psychology, by Dr. 
Walter R. Miles; April 30, Medicine and the Sciences, 
by Dr. John F. Fulton. Until the time of his death the 
late Dr. Harvey Cushing was collaborating with Dr. 


Fulton on the last lecture. In general the plan an 


scope of the series is similar to the series presented by 
the fraternity in 1920. Two new subjects, Psychology, 
and Medicine and the Sciences, have been added. 


THE fifth International Congress of Pediatrics 


which was to have been held in Boston in September, § 


1940, has been postponed to an indefinite date. Dr. 
Henry F. Helmholz, Rochester, Minn., is president of 
the congress; Dr. Kenneth D. Blackfan, Boston, ger- 
eral secretary, and Dr. Charles F. McKhann, Boston, 
assistant secretary. 


THE new building of the New York Medical (Col- 
lege, Flower and Fifth Avenue Hospitals, erected af 
a cost of $1,500,000, was dedicated on December 12 
The speakers included Mayor La Guardia, Presideut 
Harold Willis Dodds, of Princeton University; Dr. 
Lewis Hill Weed, director of the Schocl of Medicine 


of the Johns Hopkins University, and Charles D. § 


Halsey, chairman of the board of trustees. Dr. 
Claude A. Burrett, president of the college, presided. 


Bequests of about $1,500,000 to Northwestern Uni 
versity and $1,000,000 to the University of Chicago 
for medical and chemical research are provided in the 
will of Mrs. Clara A. Abbott, who died in 1924. She 
was the widow of Dr. Wallace C. Abbott, founder of 
the Abbott Laboratories of North Chicago. The gill 
to the University of Chieago makes the institution 
eligible for an additional $1,500,000 grant, given bY 
the Rockefeller Foundation for Researeh in the bio 
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oq] sciences, with the proviso that the university 
m.. an additional $500,000 for that purpose. 


tas Ruth Lucie Stern Research Laboratory, the 
+ of Mrs. Louis Stern, built at the cost of about 
red #7 000, has been opened at the School of Medicine 
wn stanford University at San Francisco. It is three 
‘Lb ries high and has more than 6,000 feet of labora- 

ry space. The second floor is occupied by research 

pediatries and the top floor by research in patho- 
ical gynecology, endocrinology and cancer. 


prvest L. Woopwakp has made a gift of $45,000 
the University of Rochester to support the research 
epilepsy of Dr. W. P. Van Wagenen, associate 
sfessor of neurological surgery at the School of 
EJicine and Dentistry. The facilities of the Craig 


t State Hospital have been extended to him during 
» past year. Previous support of the work had 
e from the Markle Foundation. 


Maze will of Charles R. Walgreen, founder of the 


RADIOACTIVITY IN BIOLOGICAL 
EXPERIMENTS 
Tue successful production of radioactive materials 
ya cyclotron has led to interesting biological experi- 
sits in which these substances are used as tracers. 
; Mie this new field many results have already been 
, Mapiained, some of which are in disagreement with pre- 
| Miusly held opinions. This has given rise to the fun- 
{ @mental question of whether a radioactive element 
: HM the same properties as the element in its normal 
Radioactivity. This question is unfortunately some- 
. BBs the result of a misunderstanding of the nature 
radioactivity. It is sometimes erroneously believed 
t radioactive atoms continually emit radiations. A 
, BBPoactive atom does not emit any radiation at all 
_ BPI the very end of its existence, when it changes into 
, Bother element. The tracer experiments involve only 
mms which have not yet radiated. It is clear that 
mire emission of such radiations can not have any 
fluence upon the present atomic properties. 
Atomic Weight. The radioactive atoms have an 
omic weight slightly different from normal atoms. 
is can have an effect upon some of their properties 
ch as the rate at which they diffuse through a mem- 
ane. However, effects of this kind are well known 
be exceedingly small and barely observable even in 
pecially designed physical experiments. 
Normal elements also consist generally of a mixture 
atoms of different atomie weights, called isotopes. 


ony for Epilepties, at Sonyea, and of the Roches-_ 
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Walgreen drug store chain, who died on December 
11, provides for the transfer of the balance of the 
19,000 shares of the stock he had pledged previously 
to the University of Chicago. 


Lorp NurFiELp has placed in the hands of trus- 
tees ordinary shares of Morris Motors, Limited, 
worth approximately £1,250,000, to be the nucleus of 
a fund for the provinces to finance a scheme of hos- 
pital regionalization. 

THERE will be available on September 1, 1940, a re- 
search fellowship in the laboratory of pathology at the 
Collis P. Huntington Memorial Hospital and in the 
Department of Pathology at the Harvard Medical 
School. This carries a stipend of three thousand dol- 
lars and may be renewed for a second year. The 
fellow will be expected to devote most of his time to 
histologic and cytologic studies of the effects of radia- 
tion of different types on normal and pathological 
tissue. Application should be made to Dr. Shields 
Warren at the Collis P. Huntington Memorial Hos- 
pital, Boston. 


DISCUSSION 


There is some evidence’ that the mixture has a slightly 
different composition when taken from different parts 
of the animal system. This difference is very small, 
showing clearly that living tissue does not possess a 
pronounced ability to distinguish between isotopes. It 
is obvious that such minute effects need only be con- 
sidered after the quantitative accuracy of the tracer 
experiments has been very much improved. 

Presence of Radiation. <A fraction of the tracer 
atoms will emit radiations during the progress of the 
biological experiment. Though such atoms lose their 
role as tracer, one may ask whether the presence of 
this radiation does not alter the properties of the living 
organism and influences the result of the tracer experi- 
ment. In these experiments the radioactive element is 
so greatly diluted and the radiation so weak that such 
an effect seems very unlikely. The following simple 
observation can verify this in doubtful cases. If the 
result of the tracer experiment were due to the pres- 
ence of the radiation, the yield of the experiment 
should be approximately proportional to the square of 
the amount of tracer administered instead of in direct 
proportion to it. 

In this connection it is also interesting to examine 
Zwaardemaker’s well-known hypothesis that the radio- 
activity of potassium is responsible for its physiologi- 

iA. Keith Brewer (Jour. Am. Chem. Soc., 58: 869, 
1937) finds that the potassium in bone marrow consists 
for about 6.75 per cent. of the isotope of atomie weight 


41; in other organic and inorganic sources the percentage 
is 6.58 per cent. 
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cal action. The basic experiment to support this idea 
is the beating of an isolated frog’s heart when perfused 
with a certain solution of a mixture of salts, one of 
which has to be potassium chloride. The amount of 
potassium in this solution is so small that a simple 
calculation indicates that only about one potassium 
atom per hour radiates in the frog’s heart. Since the 
whole experiment can be performed in a much shorter 
time, it is absurd to connect in this experiment the 
necessary presence of potassium with its radioactivity.? 

Conclusion. The above remarks are meant to show 
that tracer experiments with radioactive elements, if 
carefully executed, give definitely reliable information 
about the behavior of the normal element. If unex- 
pected results are found they should certainly not be 
ascribed to a difference in the properties of the radio- 
active isotope. 


S. GoupsMItT 
UNIVERSITY OF MICHIGAN 


PSEUDOMETHEMOGLOBIN AND ITS REAC- 
TION WITH CARBON MONOXIDE 
AFTER REDUCTION 


IN a discussion in this journal: recently, E. Am- 
mundsen published her observations on the presence 
in the blood of “a kind of hemoglobin” combining with 
carbon monoxide only after reduction. With reference 
to that substance the author emphasizes that “for the 
present its composition and the cause of its appear- 
ance will have to be looked upon as unknown.” In 
this connection the following facts may be of interest. 

The normal presence of substances in human and 
animal blood not identical with hemoglobin but com- 
bining with carbon monoxide in a similar way was 
described by Barkan and Berger? in 1928. These au- 
thors pointed out that of the “easily split-off” blood 
iron (“leicht abspaltbares” Bluteisen) discovered by 
Barkan* (1925) one portion E combines with O, and 
CO following the distribution equation, while another 
portion E’ does not react with those gases. In 1937 
we* demonstrated that both fractions of the “easily 
split off” blood iron are pseudohemoglobins which are 
intermediates in the formation of bilirubin from hemo- 

2A. J. Glazko and D. M. Greenberg (Am. Jour. of 
Physiol., 125: 405, 1939) have shown that radioactive 
sodium can not replace the potassium in this experiment. 
Compare also a critical article by 8S. G. Zondek, Biochem. 
Zeits., 121: 76, 1921. 

1 SCIENCE, 90: 2338, 372-373, October 20, 1939. 

2G. Barkan and E. Berger, Arch. exp. Pathol. u. Phar- 
makol., 136: 278-299, 1928; Klin. Wochenschr., 7: 1868, 
1929. 

3G. Barkan, Zeits. physiol. Chem., 148: 124-154, 1925; 
ibid., 171: 179-193 and 194-221, 1927; Biochem. Zeits., 
224: 53-62, 1930; Zeits. physiol. Chem., 216: 1-16 and 
17-25, 1933; ibid., 221: 241-251, 1933; tbid., 236: 198- 
200, 1935. See also G. Barkan and O. Schales, ibid., 244: 
81-88, 1936; ibid., 244: 257-265, 1936. 

4G. Barkan and O. Schales, Zeits. physiol. Chem., 248: 
96-116, 1937. 
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globin and accompany the hemoglobin Within the a. 
cells of the circulating blood. Pseudohemoglobing 
cording to our definition, are chromoproteing jy vi 
the protein is probably an unaltered globin, whi}, 4 
prosthetic group is an iron-containing heme oy hy 
derivative with an opened porphyrin ring, sini, 
that in Lemberg’s® “verdohemochromogen.” Ty. , 
fractions E and E’ differ by the valency of the jn 
The latter is bivalent in E, which combines with oxy 
and carbon monoxide and hence was designated a 
pseudohemoglobin im sensu strictiori. The iron jg 
valent in E’, which does not combine with 0, and ¢ 
and was designated as a “pseudomethemoglobin,” 
reduction with Na,S,0, we were able to transfory 4 
pseudomethemoglobin into pseudohemoglobin, yhig 
does combine with carbon monoxide. 

Our work was published in different original ; 
ticles*® and, in addition, some reviews’ have bg 
given. Taylor and Coryell® in an article (1938) dy 
ing with the magnetic susceptibility of the im j 
ferrohemoglobin confirmed our work. Using the say 
method as was later used by E. Ammundsen,? th 
found too that in normal blood and in oxyhemogliifl 
solutions there are present hemoglobin-like compow) 
which combine with carbon monoxide only after p 
vious reduction. 

GrorG Barkay 

Boston UNIVERSITY SCHOOL OF MEDICINE 

AND EvANS MEMORIAL, MASSACHUSETTS 
MEMORIAL HOSPITALS 
Orro ScHatss 
HARVARD MEDICAL SCHOOL 
AND PETER BENT BRIGHAM HOSPITAL 


AN EXPERIMENT ON RETINAL AFTER-§ 
IMAGE AND JUDGMENT OF SIZE 


By an almost unconscious combination of elemetl 
we judge the size of an object from the image it pm 
duces on the retina and from our judgment of its ii 
tance from the eye. If there is uncertainty in ti 
latter judgment, there is corresponding unceriail 
in judgment of size because we do not then know ls 
far away to consider the object to be and do not kug 
how to interpret the retinal image. It is comlll 
experience that we are incapable of estimating 4 


5Cf. R. Lemberg, Ann. Rev. Biochem., 7: 42\4 
1938; and original papers cited therein. d 

6G. Barkan and O. Schales, Zeits. physiol. Chem. 
83-103, 1938. 

7G. Barkan, Lecture in the Wiener Biologische 
schaft, June 14, 1937; Klin. Wochenschr., 16: 1 
1268, 1937; Dtsch. Mediz. Wochenschr., 64: 638% 
1938; Kongressbericht II des XVI Internat. Physiol. Ko 

esses, Ziirich (Schweiz), 1938, p. 250; G. Barkan # 

. Schales, Arch. Ital. di Sc. Farmacologiche, Vol. Jil 
ad Benedicenti, 1937; O. Schales, Research Meeting 0! 
Rockefeller Institute, Copenhagen, December 3, 1938. 

8D. S. Taylor and Ch. D. Coryell, Jour. Am. Chem.» 
60: 1177-1181, 1938. 
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, of the moon, for example, because, although we 
jive a clear image which subtends a certain angle, 
receive nO accompanying sense experience which 
cht enable us to judge the distance of the object. 
i<tronomically determined distances are not, of 
use, perceived directly.) Elementary observations 


~~ optics show that whenever a real image is formed 
he ini a lens, 2S 10 the case of images formed on the retina 
oxy the lens of the eye, the size of the image decreases 
od Za ihe distance between lens and object increases. We 
1 is (ern in infancy to interpret this relationship between 
ind (flmmmbage size and distance of object. The following para- 
.” Haphs describe a simple experiment which is, in a 
rm tilmnse, the converse of our common experience with 


images. 

It is well known that exposure of the eye to bright 
nal ht produces retinal fatigue and that after one has 
¢ beled intently for several seconds at a bright source, 
) dere may appear an after-image of the source soon 
Tol Miter the eyes are shifted to some less brightly illumi- 
ted area. This after-image is commonly seen in a 
_— i complementary to that of the source, a fact 
ClO ich has heretofore played a part in hypotheses of 
OME |or-vision, but which is, for the present, of secondary 
WMportance. It is the size of the after-image rather 

an its color to which the writer wishes to direct 


XN @tention; for this persistent image may be used to 
oduce the illusion of an external object whose appar- 

met distance from the eye may be varied at will, with 

“sult that the illusory “object” changes size, and 


ms apparent size depends entirely upon the observer’s 
Rdgment of its distance from the eye. 

Let the observer, with one eye closed, look with the 

R- @iher eye steadily for ten seconds upon the bright 
ament of an unfrosted 60-watt lamp situated, say, 

0 feet from the eye. If the gaze is then shifted 
some less bright region, there soon appears a pro- 
bunced after-image of the lamp filament which may 
sist clearly for a minute or two because of the 
tigue of that portion of the retina which has been 
strongly exposed to light. If the observer has diffi- 
lity in discovering the after-image, it may be “devel- 
bed” or made more apparent by blinking the exposed 
e occasionally or by exposing it indirectly to inter- 
ttent flashing of a low-power lamp (15 or 25 watt). 
nee the image is seen, it may be followed from spot 
spot about the room as the observer shifts his gaze; 
may appear as a large object on a distant wall or as 
small object on a piece of paper held close at hand. 
. he change in apparent size of the illusory object 
immediately evident; it is amusing, for example, to 
x” the object on a finger tip held not far from the 
y¢ and to observe the increase in its apparent size 
} the finger is moved farther away. By observing 
ie after-image on a seale and by recording its appar- 
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ent size as a function of the observer’s distance from 
the seale, it is possible to check with reasonable accu- 
racy that this apparent size of object is directly pro- 
portional to the distance between the eye and the scale 
on which the after-image appears to be situated. 
Because of the well-known phenomenon of irradia- 
tion and because of involuntary movements of the eye 
during exposure to the light, the after-image on the 
retina is somewhat extended and looks larger than 
the lamp filament. However, the horseshoe-shaped 
filament of a 60-watt lamp gives an image which is 
readily recognized and is sufficiently definite in outline 
to serve for measurement. A frosted lamp may be 
used if it is obscured from view except for a small 
aperture of sharp outline and characteristic shape. 
The color of the after-image is not always the same 
but appears to depend upon length of exposure and 
upon external illumination. It may, at first, be dark 
blue (roughly complementary to the bright yellow of 
the source); but in many cases, especially under 
periodically changing illumination, it may change from 
dark blue to bright yellow, and by this reversal of 
color the after-image may be easily detected. In many 
cases it appears as a bright yellow object like the 
lamp filament, but with a blue border. When this 
experiment was tried with a group of twenty students 
at once, it was found that nearly all of them observed 
the effects described herein. The experiment may serve 
to demonstrate to students of physics and psychology 
certain fundamental facts of vision by the simple 
expedient of using a strong retinal after-image for 
purposes of measurement and observation. It is 
recognized that there may be danger to the eye in pro- 
longed exposure to an intense source of light, but the 
writer has personally repeated the experiment a great 
many times without any observed harmful effects. 


Ricuarp M. Sutrron 
HAVERFORD COLLEGE 


THE OCCURRENCE OF THE TWO RARE 
GENERA, PROTOHYDRA AND PRO- 
TODRILUS, ON THE EAST COAST 
OF NORTH AMERICA 

THESE two genera, so far as ean be ascertained, have 
never before been reported from the North American 
continent. The first form, Protohydra leuckarti, prob- 
ably represents the most primitive coelenterate of the 
class Hydrozoa. It was found in a small brackish 
water creek formed at low tide on the mud flats in 
New Haven harbor together with numerous Protozoa, 
rotifers and Turbellaria. Only one specimen was 
found which after several hours’ isolation divided by 
transverse fission. The two individuals thus formed 
lived for several weeks in the laboratory, when for 
some unaccountable reason they disintegrated over 
night. The animals, which lack tentacles, feed on small 
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erustacea, rotifers and protozoa, which they capture 
by means of the expanded spoon-shaped peristome. 
Although discovered by Greeff in 1870 in Europe, the 
animal has been collected only occasionally since that 
time and consequently practically no experimental 
work has been done upon it. Recently, chiefly through 
the work of Westblad,! the sexual reproduction has 
been studied, and the extremely interesting observation 
made that the sex cells are of endodermal origin with 
the ovaries and testes projecting into the enteric cavity. 
Only two species are known, P. leuckarti Greeff and P. 
caulleryi Dawydoff. 


The second animal, Protodrilus leuckarti Hatcheck, — 


was collected by Mr. D. J. Zinn, of the Osborn Zoo- 
logical Laboratory, from intertidae sand near Bran- 
ford, Conn. Although some eleven species of this ar- 


SCIENTIFIC BOOKS 


THE TEACHERS OF PHYSICS 


WE have probably all listened to a teacher explain 
in glowing colors his way of teaching physics and 
have had the feeling that we should rush home and 
introduce his system into our classrooms. Closer 
thought, however, shows us that we have been listening 
to a happy, competent, enthusiastic teacher who has 
successfully fitted his teaching to his school, his stu- 
dents and his own personality. This same system 
foreed on an overworked, less competent and unsym- 
pathetic teacher or a group of students of different 
training and point of view might well fail even worse 
than the system now being used. It seems that the 
same reasoning must be applied to text-books. 

Probably most teachers are a bit dissatisfied with 
the text they are using. If only we could inject into 
the first-year student some of the enthusiasm of many 
graduate students, then our work would be made more 
easy. The advanced student is out on the front of new 
advances and new discoveries. Then should not these 
same “newest” ideas be made the theme of elementary 
texts? Some writers of text-books think so. 

Smyth and Ufford (S & U)? is a text with this theme 
of “newness.” The whole treatment is novel and new. 
The writers have not omitted the fundamental laws but 
rather have caused them to be brightened by the light 
of the advances of recent years. They are among the 
first writers of general texts to introduce and use the 
long recommended K.M.S, system of units with the 
Newton (= 107 dynes) as the unit of force. This factor 
alone will doubtless influence some teachers in favor 
and some against this text. It would hardly be pos- 
sible for the teacher to cling to the C.G.S. system and 
use this text. 

1E. Westblad, Arkiv for Zoologi, 21A, No. 23. 


1 Smyth and Ufford, ‘‘ Matter, Motion and Electricity.’ 
MeGraw-Hill Book Co. $3.75. 
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chiannelid genus have been reported from Europe, th 
far none has been found in North America, chiefly iI 
believed, because of failure to collect from jts habitg 
As is the case with Protohydra, little expering, 


work has been performed upon this form hecay, J B 
its comparative rarity. Very likely large number mM the! 
European invertebrate genera are present here anj yam dent 
be discovered when our coasts are studied more jnj:immm prel 
sively. 
Both Protohydra and Protodrilus, it is believed, of@almm view 
excellent possibilities for experimental work jf ,dmmmE desc 
ean be collected in more abundance and maintaing jim in ¢ 
culture. calli 
T. K. T 

OSBORN ZOOLOGICAL LABORATORY, of t 
YALE UNIVERSITY the 

com 

shou 
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In the hands of an experienced teacher who aff 5 
keep in mind that good foundations are still necess;gm °° 
for safe construction and who nevertheless is wiliggamm "4 
to follow the spirit of the book S & U should be fmm ™ 
real experience to the beginning college student. (jm 
the other hand, the inexperienced teacher who pemifi™ the 
enthusiasm for the new to cause him to forget the nem 2°" 
essary fundamentals or the teacher who puts this teg T 
into the hands of his student and then tries to tem YP 
in the conventional manner will produce neither gogmmm °° 
physicists nor clear thinkers. — 
Housman and Slack (H & S)? have avoided som of | 
of these dangers by writing a more conventional ta diff 
with the material arranged as we are accustomed t be 
find it, and yet they have included nearly every bits elee 
new physics that S & U have used and some beside P#8 
A text which includes the “fission of uranium” aig 
“non-reflecting glass,” as does the H & § text, ca less 
hardly be called old-fashioned, yet these authors gy T 
kept their emphasis on teaching the fundamentals im "8 
the beginning student, to whom all physics is nev. pol 
their greater emphasis on fundamentals they lit hav 
taken particular care to get the subject of units camym* ° 
and straight in the student’s minds. Also they he" cit 
been careful to keep fundamental statements and dd dict 
nitions from becoming lost within long paragrap)s 
explanation. 
There was some criticism on the part of teach gre 
using H & S that the first edition showed a lack qm °" 
care in the latter chapters compared to the eal elec 
ones, as if the authors had been hurried to finish thm °“! 
task. This defect seems to have been eliminated «mmm °° 
pletely in this second edition. ” 
Both of these texts recognize that too many colle ’ : 
students are poorly prepared in the art of workilf tion 
2 Housman and Slack, ‘‘Physics.’’ Second edition. } Ri. 


Van Nostrand Co. $4.00. 
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numerical problems and getting correct numerical 
gpswer's. Hence they include a considerable number 
of carefully and completely worked-out numerical 


Mey problems. 
use ME Both of these texts are of a difficulty which suggests 
very MAE their successful use only in the school where the stu- 
nd yi dents ave rather above the average in ability and 
intel preparation. For the less capable students the older, 

yell-tried and now rewritten Stewart® is in point of 
of view much like H & S byt with more qualitative 


thn description, less difficult mathematical discussion and, 
in general, of a lower level of difficulty but still a 
college text and not at all a glorified high-school text. 

This reviewer feels at one disadvantage in writing 
of these texts. While these must be classed as among 
the best of the present texts, there are others which are 
completely comparable with these and which a teacher 
should also examine before deciding on the text for his 
classes. 

Since the teaching of second-year electricity has 
escaped from the domination of Starling’s “Electricity 
ind Magnetism,” whose red cover cast its controlling 
influence over this field for so many years, there 
have appeared a number of electrical texts. One of 
B the newest is “Fundamentals of Electricity and Mag- 
netism,” by Loeb.* 

This book was, according to the author, written to 
supply a text to accompany a course of twenty-six 
one-hour demonstration lectures. Hence the material 
was much influenced by the apparatus and conditions 
of those lectures. The students were to have had 
differential ealeulus before starting electricity and to 
be taking integral ecaleulus concurrently with their 
electricity. Hence the first integral sign appears on 
page 87, following an unusually long historical intro- 
duction. The mathematical developments are rather 
less difficult than is common in such texts. 
The author has followed the old convention of start- 
ing his development with the concept of a magnetic 
pole, which in spite of much criticism does seem to 
have its advantages. Similarly his treatment of B & H 
ams quite conventional and no mention is made of the 
difficulties which have arisen in this field nor of the 
dicta of the International Electro-Technical Commis- 
sion, 

In his preface he states that he has found that “the 
greatest difficulty encountered by the student is the 
confusion in the definition and relation of the many 
electrical entities oeeurring in such a treatment.” His 
definitions of field strength at a point as “the force 
exerted on a unit North pole at that point” (page 64) 
and potential difference as the “work to move unit 
M. Stewart, ‘‘Physics. A Text Book for Colleges.’’ 
edition. Ginn and Compapv. $4.00. (First edi- 
fon, 1924.) 


Loeb, ‘Fundamentals of Electricity and Magnetism.’’ 
ohn Wiley and Sons. $4.00. 
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quantity of electricity between those points,” hardly 
agree with the criteria given by Worthing.® 

There are a number of other minor criticisms which 
may be mentioned such as an unusual use of the ex- 
pression “most efficient” on page 167 where it is used to 
mean “most current”; a strange diagram on page 328 
where a damped sine function is plotted by straight 
lines: the failure to make clear the effect of line resis- 
tance in the self-induction experiment. 

Where instructors wish a text which lies midway 
between the electricity of the conventional first year 
of college physics and the standard senior college 
course, Loeb’s text will be found quite satisfactory and 
will fill a need in this field where few other texts are 
available. 

A very different book is “The Fundamentals of 
Electro-Magnetism” by Cullwick.® 

Professor Cullwick, recognizing that there has been 
a lack of clear thinking in many elementary texts, has 
attempted to put clarity and rigor into an elementary 
text. Mostly he has succeeded but some of his failures 
help to emphasize the difficulty of his undertaking. 
He has not produced a senior college text-book but he 
has produced a book which all teachers in this field 
should read both for its clarity and also for its con- 
fusion. 

An elementary pbysices book’ has been written by 
physicists and as nearly without mathematics as pos- 
sible. No attempt has been made to “jazz up” the 
subject. Not at all a high-school text but, as the name 
implies, it is a survey for college students who can’t 
or won’t use simple mathematics. 

“Mechanics for Engineering Students,”® is a text- 
book containing a very great number of carefully dis- 
cussed mechanics problems, using only simple calculus. 
d’Alembert is mentioned, but not Lagrange nor Ham- 
ilton. Vectors are treated only by their components 
and no direct vector notation is used. 

“Introduction to Laboratory Technique,’”® is a book 
that will be found useful in any laboratory where work 
is being done. There are formulas and instructions 
for a great many things which a laboratory or shop 
man frequently needs to use. Aside from some English 
trade names and an occasional shop use of a word 
which will confuse a chemist or physicist, the instrue- 
tions seem to be very clear and definite. 

Niet F. BEARDSLEY 

RYERSON PHYSICAL LABORATORY, 

UNIVERSITY OF CHICAGO 


5A. G. Worthing, American Physics Teacher, 6: 59, 
1938. 

6 Cullwick, ‘‘ The Fundamentals of Electro-Magnetism.’’ 
Maemillan, $4.50. 

7 Arthur E. Hass and Ira M. Freeman, ‘‘ Elementary 
Survey of Physies.’’ E. P. Dutton Company. $1.90. 

8 John E. Younger, ‘‘ Mechanics for Engineering Stu- 
dents.’’ International Textbook Company. $3.50. 

9A. J. Ansley, ‘‘Introduction to Laboratory Tech- 
nique.’’ London: Macmillan and Company. $4.50. 
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SPECIAL ARTICLES 


A DEFECT IN THE METABOLISM OF ARO- 
MATIC AMINO ACIDS IN PREMATURE 
INFANTS: THE ROLE OF VITAMIN C1 

In the course of studies of the nitrogen metabolism 
of premature infants, a number of the infants were 
found to excrete substances in their urine which gave 
the Million reaction.?, Further studies demonstrated 
the absence of appreciable amounts of tyrosine, dihy- 
droxyphenylalanine, homogentisic acid and melanin, 
thus exempting them as the hydroxyphenyl compounds 
responsible for the reaction. Dr. Hans Clarke, pro- 
fessor of biochemistry at Columbia University, ex- 
tracted from these urines erystals of 1|-p-hydroxy- 
phenyllactie acid, identification being made by elemen- 
tary analysis, melting point and optical rotation, the 
urinary substance conforming in all respects to the 
pure compound. Qualitative tests (a positive but 
transitory response to dilute ferric chloride, a pre- 
cipitate with 2, 4-dinitrophenylhydrazine) also estab- 
lished the presence of a keto-acid, probably p-hydroxy- 
phenylpyruvie acid in these urines, but it has not yet 
been isolated in a pure state. Reduction of phospho- 
molybdie acid by Medes’ technique* has been employed 
for quantitative assay. 

Since these substances were absent from the urine of 
premature infants receiving human milk and since 
their excretion was enhanced by the feeding of phe- 
nylalanine and tyrosine, it seemed reasonable to relate 
the defect to the higher content of these amino acids 
in cow’s milk. The possibility that this defect in oxi- 
dation and decarboxylation of aromatic amino acids 
above a threshold level of intake might be related to an 
enzymatic deficiency remediable by administration of 
vitamins was suggested by the observation of Closs and 
Folling* that the urinary excretion of phenylpyruvie 
acid following injection of phenylalanine was increased 


in rats by deficient intake of vitamin B,. Such 


therapy with thiamin chloride in liberal dosage (20 
mg daily) had no effect on the spontaneous excretion 
of hydroxyphenyl compounds in several of the infants. 
The effect of vitamin C therapy, however, was striking. 

Shortly after birth five male premature infants were 
placed on diets of powdered cow’s milk of adequate 
ealoric, fluid and protein (5 gm per kg) content sup- 
plemented with vitamin A and D concentrates (20 
drops of perecomorph oil daily) but without added vita- 
mins B and C. Complete 24-hour urines were quanti- 
tatively assayed for hydroxypheny] derivatives. The 
infants received from 50 to 200 mg of ascorbic acid 

1 Assistance in this work was given by the Children’s 
Bureau, U. 8. Department of Labor. 

28. Z. Levine, Am. Jour. Dis. Child., 58: 674, 1939. 

3G. Medes, Biochem. Jour., 26: 917, 1932. 


4 K. Closs and A. Folling, Zitschr. f. physiol. Chem., 254: 


258, 1938. 
50. Folin and V. Ciocalteu, Jour. Biol. Chem., 73: 627, 
1927. 


parenterally at the ages indicated in Table 1, anq i 
four of the five there resulted a prompt decline With 


virtual disappearance in excretion of hydroxypheny 


compounds within 48 to 72 hours. In the fifth infant 
(G. A.) 50 mg was ineffective, but the administratio, 


TABLE 1 


THE Errect oF VITAMIN C ON THE EXCRETION oF 
HYDROXYPHENYL COMPOUNDS 


Vita- Tyro- Vita 

min C sine* min C Fas 
Age supple- in Age supple- in 

days ment urine days ment urine 
mg mg mg Ing 

A. B. G.A 
38 953 20 448 
39 200 940 21 477 
40 200 67 22 50 524 
41 100 33 23 401 
42 25 37 24 436 
25 100 176 
A. C. 26 36 

45 1,079 

46 1,067 G. B 
47 200 324 18 606 
48 200 38 19 654 
49 100 32 20 534 
21 100 322 
J.P. 22 48 
11 525 23 39 
12 627 28 281 
13 75 619 469 
14 75 251 30 619 
15 30 31 200 404 
16 24 32 340 
33 200 170 
34 40 


* Million reaction.’ Figures represent hydroxypheny! con- 
pounds expressed as tyrosine. 


of 100 mg several days later was accompanied by a 
prompt response. In another infant (G. B.) the cycle 
of appearance of urinary hydroxypheny! derivatives 
with omission of dietary vitamin C and disappearance 
with its resumption was demonstrated on two occa- 


sions. These results gain added interest in view of a § 


recent report relating the production of experimental 
aleaptonuria to vitamin C deficiency® and the demon- 
stration in vitro of the relation of dehydroascorbic acid 
to the breakdown of amino acids, including phenylala- 
nine, to aldehydes.’ 

Analysis of the blood in three of the infants in the 
control periods showed no ascorbie acid. After 
ministration of vitamin C in amounts sufficient to sup- 
press the excretion of hydroxyphenyl compounds, the 
blood ascorbic acid was still low, varying from 0.13 to 
0.32 mg per ml, indicating that although a change 
cellular oxidations had taken place, the blood had not 
reached normal levels. Roentgenograms of the long 
bones revealed no signs of manifest seurvy. The ev 
dence suggests that the metabolic aberration in pr 
mature infants is an interrelated function of the level 
of intake of the aromatic amino acids, phenylalaniv? 


6 R. R. Sealock and H. E. Silberstein, Scrence, 90: 51/, 
1939, 

7B. Alderhalden, Fermentforschung, 15: 522, 1938. 

8R. L. Mindlin and A. M. Butler, Jour. Biol. Chem 
122: 673, 1938. 
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and tyrosine, and the degree of saturation of the tis- 
sues with vitamin C. Whether the same metabolic 
sor is present in full-term infants under similar 
dietary conditions or in older infants with manifest 
scurvy is at present being investigated. Studies are 
also under way to determine the specificity of vitamin 
( in remedying the defect. The spontaneous occur- 
rence of hydroxyphenyl compounds in the urine of 
remature infants fed cow’s milk deficient in vitamin C 
affords the opportunity of studying the intermediary 
metabolism of aromatic amino acids in the growing 
human organism. 


S. Z. LEVINE 
ELEANOR MARPLES 
H. H. Gorpon 
New YorK HOSPITAL AND THE 
DEPARTMENT OF PEDIATRICS, 
CORNELL UNIVERSITY MEDICAL COLLEGE 


REACTION OF VARIOLA VACCINE VIRUS 
TO ROENTGEN RAYS! 

RoENTGEN ray irradiation of variola vaccine virus 
particles causes a reduction in number of active par- 
ticles. The rate of inactivation proceeds exponen- 
tially. 

Vaccinia virus? for irradiation was extracted from 
infected rabbit testis preserved in glycerine, by grind- 
ing the testis in sand and diluting it 1:10 with Locke’s 
solution. After centrifuging, 0.75 ce of the super- 


® natant solution which earried the virus was exposed to 


x-rays from a copper target tube.* The mean effective 
wave-length of this radiation was found to be 1.5 A. 
The reduction in the velocity of virus inactivation was 
determined by titration experiments in which 0.1 ec 
of the irradiated and the control virus suspensions were 
inoculated intradermally into normal rabbits. Esti- 
mates of the infectious particles, remaining after 
irradiation, were made from those tests in the dilution 
series which gave both positive and negative takes.‘ 
The inaetivation curves of three experiments, in 
which vaccinia virus was irradiated with increasing 
dosages of x-rays, are plotted in Fig. 1. The loga- 
rithms of the numbers of infectious particles are the 
ordinates of the graph. The abscissae represent the 
Roentgen units of irradiation incident to the surface 
of the virus solution. Each curve is evidently linear 


‘Journal paper No. J-676 of the Iowa Agricultural 
Experiment Station, Ames, Iowa. Project No. 573. We 
are indebted to the Fuller Fund and the International. 
Cancer Research Foundation for assistance in these 
researches, 

*We are pleased to acknowledge our indebtedness to 
Dr. A. B. Sabin for the dried virus from which these 
*xperiments were started. 

‘L. E. Pinney, Iowa State College Jour. Sci., 13: 269- 
273, 1939. We are indebted to Mr. Pinney for much 
assistanee, 

- Iwaszkiewiez and J. Neyman, Acta Biol. Ezp., 6: 
101-142, 1931, 
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PARTICLES SURVIVING AFTER IRRADIATION. 


° 1300000 2600000 
INCIDENT ENERGY OF EXPOSURE IN ROENTGENS 


Fig. 1. Survival ratios of vaccinia virus treated with 
Roentgen rays of 1.5 A. 


in its trend; the inactivation of virus particles begins 
when irradiation commences. The small quantitative 
differences in the slope constants which do occur are 
partly accounted for by small variations in the Roent- 
gen units in each experiment. 

The linear nature of the raw data when plotted on 
the semi-logarithmie coordinates, and the absence of 
any initial lag during the inactivation of the virus is 
expected if we assume that one unit of radiant energy 
is sufficient to inactivate an infectious unit of the virus. 
The curve form would further postulate that the ulti- 
mate virus particles are held separate and distinct 
from each other in the water suspension when irradia- 
tion takes place—not in any conglomerate of particles 
—for if they were conglomerate the entities would 
require more than one unit of x-ray energy for inacti- 
vation and consequently lead to raw data having an 
initial lag period and a convex curvature instead of the 
straight lines observed. 

The experimental observations are due to the inabil- 
ity of certain virus particles to reproduce after they 
have absorbed a unit of irradiation. The portion of 
the virus particle with which we are dealing is there- 
fore only that which has to do with reproduction. 
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The inactivation effects on vaccinia are similar to 
those observed for a widely separated group of viruses 
affecting plants. When exposed to radiant energy of 
either the x-ray® or ultra-violet® these viruses are also 
inactivated, the survival ratios following simple expo- 
nential curves of constant slope. 

Curves of the linear type have been observed for 
several more highly organized forms of life when 
they are inactivated by Roentgen rays. The bacteria 
Escherichia coli, Salmonella aertrycke and Staphylo- 
coccus aureus’ are all inactivated in this manner by 
various wave-lengths. Drosophila melanogaster sperm® 
are killed in like manner. These Drosophila results 
are of particular interest because of their analytical 
possibilities. Irradiation of Drosophila sperm by 
x-rays of wave-length from 2.29 A-0.01 A of radium 
eaused (1) death in certain of the sperm, (2) rear- 
rangements in the chromatin (either within the gene 
or linin thread) which expressed themselves as lethal 
effects in succeeding generations, crossing-over effects 
and phenotypic differences of the non-lethal type of 
gene mutations. Each of these effects of the radiant 
energy is described by exponential curves. Since the 
gene which makes these changes seems best interpreted 
as a single unit, and since the gene in some eases after 
radiation is modified rather than destroyed, it follows 
that the energy absorbed within it must be absorbed 
by different parts of the molecular structure, each deal- 
ing with different phases of the gene’s several func- 
tions. Diverse expression of radiation effects are thus 
to be expected on irradiating viruses and may be 
expressed by loss of reproductive capacity (inactiva- 
tion) and by mutation. Mutation effects and methods 
of converting the Roentgen dosages incident to the 
surface of the virus solution to those actually received 
by the virus will be discussed in the completed work. 


JoHN W. GowEN 
ALFRED M. Lucas 
Iowa STATE COLLEGE 


ELECTROPHORETIC STUDY OF PITUITARY 
LACTOGENIC HORMONE}! 


AN electrophoretic study of White’s crystalline 
togenic hormone has been reported by Shipley et al.? 
Using the Hellige apparatus developed by Tiselius,® 


5 John W. Gowen and W. C. Price, ScIENcE, 84: 536- 
537, 1936. 

6W. D. Price and John W. Gowen, Phytopath., 27: 
267-282, 1937. 

7R. W. G. Wyckoff, Jour. Exp. Med., 52: 769-780, 
1930; R. W. G. Wyckoff and T. M. Rivers, 51: 921-932, 
1930; R. W. G. Wyckoff, 52: 435-446, 1930. 

8 J. W. Gowen and E. H. Gay, Genetics, 18: 1-31, 1933. 

1 Aided by grants from the National Research Council, 
the Rockefeller Foundation and the Board of Research of 
the University of California. 

2R. A. Shipley, K. G. Stern and A. White, Jour. Eup. 
Med., 69: 785, 1939. 

3A. Tiselius, Trans. Faraday Soc., 33: 524, 1937. 


we have investigated the electrophoretic behavior anj 
iso-electrie point of our own lactogenic preparation 
The lactogenic hormone (L 269) was prepared in 
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vptially the Same manner as previously published*® 
entaned approximately 20 Riddle-Bates units per 
J, 269 also caused lactation in normal, virgin, 
-/-oest'US guinea pigs in a total dose of 4 mg or 
. The hormone was dissolved with the help of a 
all  anenant of acid or alkali and dialyzed against the 
red buffers for 24 hours or more until there was 
difference in the pH and conductance between the 
yysate and the buffer. The ionie strength of the 
osphate or acetate buffer solutions was 0.055 in all 
veriments. The potential gradients were kept prac- 
ily constant (ca. 9 volts/em). 

The schlieren photographs, taken at 15-minute inter- 
; in a typical experiment with a 0.5 per cent. solu- 
n, are shown in Fig. 1. They show only one sharp 
Bindary throughout the experiment. Since Tiselius® 
m: jemonstrated that 0.02 per cent. protein solution 
n be detected by electrophoresis, the single boundary 
pwn by L 269 indicates that in all probability no 
at amount of contaminant, if any, is present. 


|THE DETERMINATION OF CAROTENE 

Iy the study of plant pigments two methods were 
eloped for the quantitative determination of caro- 
ne, Willstitter? used a two-phase solvent extrac- 
bn method for separating carotene from xanthophyll 
d chlorophyll. Tswett? made use of an adsorbing 
lumn through which he passed a solution of plant 
pments forming a chromatograph of the plant pig- 
nts with complete separation of carotene. 

Many modifications of these two methods have been 
eloped since Moore® discovered that carotene was 
nverted into vitamin A. Schertz* modified Will- 
itter’s method so that earotene, xanthophyll and 
orophyll could be determined quantitatively. Guil- 
rt’ modified Schertz method so that carotene deter- 
nations could be made more rapidly. Peterson, 
ghes and Freeman® modified Guilbert’s method by 
minating several unnecessary steps which further 
Huced the time required for making carotene deter- 
nations. Strain? used a modification of Tswett’s 
pthod for obtaining earotene in erystalline form. 
In the routine analysis of a large number of 
mples of dehydrated alfalfa for the quantitative 


%* R. Lyons, Proc. Soc. Exp. Biol. and Med., 35: 645, 


Ww. R. Lyons, Cold Spring Harbor Symposia on Quan- 
* Biology, 5: 198, 1937. 

. A. Tiselius, Biochem. Jour., 31: 1464, 1937. 
carotinod and Related. Pigments, L. S. Palmer, 

“02. The Chemical Catalog Co., Inc., 1922. 
Ibid. pp. 203. 

Thomas Moore, Biochem. Jour., 241: 692, 1930. 

M. Schertz, Plant Physiology, 3: 211, 1928. 
i R. Guilbert, Ind. Eng. Chem., Anal. Ed. 6: 452, 
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The results of mobility studies made with 0.2-0.3 
per cent. solutions of L 269 are recorded in Fig. 2. 
The + and — refer to charge on the protein, which is 
presumably the hormone. It will be seen that the iso- 
electric point of the preparation falls at pH 5.70. It 
is interesting to note that Shipley et al.? have reported 
an iso-electric point of approximately pH 5.6 for their 
preparation, although of the 4 electrophoresis experi- 
ments made with their crystalline prolactin, only 2 
were made with “native” substance. 

While it may be concluded that the single sharp 
boundary observed in these electrophoretic studies of 
our lactogenic preparation is suggestive of its purity, 
a more decisive conclusion may be reached from solubil- 
ity studies now in progress. 

CuoxH Hao Li 
R. Lyons 
HERBERT M. Evans 
UNIVERSITY OF CALIFORNIA, 
BERKELEY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


determination of carotene any modification of the 
Willstatter method required considerable mechanical 
manipulation. Tswett’s method, although requiring 
a longer time for the extraction of the plant pigments, 
is quite simple, rapid and accurate. For the past 
several years we have been using a modification of 
Tswett’s method for the determination of carotene in 
dehydrated alfalfa. 

Briefly, this method consists of placing a one-gram 
sample of alfalfa in a flask, to which is added 100 ce 
of petroleum ether. The flask is stoppered and set 
aside over night. The petroleum ether solution of 
plant pigments is poured on a column of finely 
divided soda ash and drawn through the column by 
the aid of suction. A chromatograph of the various 
plant pigments forms on the column with the separa- 
tion of carotene, which passes through with the 
petroleum ether. Some of the petroleum ether is 
absorbed by the soda ash so that it is necessary to 
add fresh petroleum ether until it comes through 
clear in order to elute all the carotene from the 


‘eolumn. The filtering column is made of a filter tube 


with a small plug of cotton in the bottom upon which 
is packed soda ash. Tswett recommended the use of 
MgO or CaCO;. We find, however, that soda ash is 
to be preferred to any other adsorbent which we have 
used, 
GrorGE KERNOHAN 
POULTRY PRODUCERS OF CENTRAL CALIFORNIA 


6W. J. Peterson, J. S. Hughes and H. F. Freeman, 
Ind. Eng. Chem., Anal. Ed. 9: 71, 1937. 
7H. H. Strain, Jour. Biol. Chem., 3: 85, 1935. 
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PROTECTION OF HERBARIUM SPECIMENS 


THE use of Cellophane or any similar substance as a 
protective covering for herbarium sheets may not be 
an entirely new idea; the extent to which it is em- 
ployed, however, may be readily determined by a visit 
to any one of the large Herbaria of this country. It 
would appear that some such method of covering would 
find greater application if a simple way of sealing the 
cover to the herbarium sheet were available. In schools 
and colleges where herbarium specimens are much used 
for teaching purposes it is often found that the friable 
nature of dried specimens is very much of a drawback 
to their full employment. It is possible that no satis- 
factory method of fixing a transparent cover over 
herbarium sheets has so far been introduced, so that 
the following particulars may prove of service to those 
concerned with the use or care of such specimens. 

The actual covering material used by the writer has 
the trade name of “Flexiglass.” It is a non-inflam- 
mable Cellophane-like synthetic substance, perfectly 
transparent and tough. It is obtainable in various 
thicknesses from most of the firms dealing with the 
usual laboratory supplies. From 1/20 mm to 1/10 mm 
is the range most suitable for the present purpose. If 
a standard size of mounting-sheet is used the Flexiglass 
may be purchased ready cut to the required dimensions 
or it may be bought in rolls for eutting to any odd 
sizes. 

The firm of Offrex Ltd., 15 Newman Street, Lon- 
don, W.1., has placed on the market a very simple 
type of instrument called the Offrex Edge Binding 
Machine. This is easily operated and provides an 
excellent means of fixing the Flexiglass to the ordinary 
herbarium sheet. Particulars for operating the 
machine, a very simple process, are supplied with it. 

A piece of the Flexiglass is cut to the size of the 
herbarium sheet in use and the dry specimen covered 
with this. The edges of the sheet and the cover, in 
register, are run through the machine and the edges 
thus bound together with tape. A range of colored 
tapes is available. An intelligent boy can bind up a 
sheet in about two minutes if supplied with ready-cut 
Flexiglass. 

The initial cost of the machine with a supply of tape 
and Flexiglass amounts to about £4. The machine 
itself will, of course, serve many useful purposes, such 
as rebinding worn separates, strengthening wall dia- 
grams, ete., and will last for years. The Flexiglass 
covering will be found to improve considerably the 
appearance of the specimens as well as protecting 
them from injury in handling or storage. The thicker 
material may be used for any valuable or delicate 
specimens that need to be stiffened as well as covered. 

C. 8. SEMMENS 

DEPARTMENT OF BOTANY, 

Kin@’s CoLLeGe, LONDON 


Cambridge Philosophical Society, Proceedings. Vol 


Vou. 90, No, 


MARKING ROCKS, MINERALS AND Fogg) 


CELLULOID dissolves in acetone in almost any 0 
portion. Both substances are cheap and aby 
The celluloid, preferably clear, colorless, but digo. 
from other uses if need be, is chipped with scisso,,, 
dropped piece by piece into a wide-mouthed pr, 
glass-stoppered bottle until the solution attains tj); 
sired consistency (about that of thin mucilage), y, 
of either can be added if, after trial, the consist 
is not quite as desired. 

Numbers or name labels are prepared by priy 
with india ink on good linen paper. Paper ey 
trimmed from waste letter heads of wealthy firms § 
economy’s sake. When labels are made and ink j; ;im 
use a small camel’s-hair brush or even a toothpi¢ fl 
lay upon the specimen a small patch of the sly; 
larger than the label. Before it dries press the |j 
into the solution. As the acetone evaporates a «dj 
loid film is left between the specimen and the py 
When the first application is about dry, spread ay 
of the solution over the label and bordering solui 
and let all dry completely. There is then a “caps 
of celluloid firmly attached to the specimen with { 
label inside. It can be washed and handled with; 
punity. A series of specimens may be given the fi 
step and allowed to dry before starting the se 
step. 
Some of the more porous rocks as elays and ii 
sorial earth sometimes release the celluloid unles 
little shellae or varnish is first applied and dried. 

This labeling material finds other uses in geoly 
laboratories. It has been used to make impress 
of fossils and sections of surfaces by spreading it 
a surface and, when dry, stripping it off, thus mak 
a delicate, exact film of the fossil surface. 


Georce D. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SYMPOSIUM ON COSMIC RAYS 
(Copyright, 1939, by Science Service) 

CosMIC RAYS originate within the galaxy of stars which 
contains the sun and the earth, according to the report of 
Professor Arthur H. Compton, of the University of Chi- 
cago, at the symposium on cosmic rays at the University 
of Chicago. 

Calculations show, Professor Compton indicated, that if 
the cosmic rays come from beyond the galaxy the northern 
hemisphere of the earth (the forward moving face of the 
earth) ought to receive one half per cent. more cosmic rays 
than does the southern hemisphere. 

For three years Professor Compton’s sensitive instru- 
ments for detecting cosmic rays have been aboard the 
S.S. Aorangi traveling back and forth between Vancouver, 
B. C., and Tasmania. The cosmic ray intensity received 
aboard the ship shows no such variation of one half per 
cent. The probable error of the readings is appreciably 
less than one half per cent. Professor Compton concludes 
that the evidence so far is most consistent with the view 
that cosmic rays rotate with our galaxy and do not come 
from outside. 

Hesotrons—the newest kind of atomic particle found in 
cosmic rays and having a mass some 100 to 200 times as 
great as an electron—appear to be created by the bom- 
bardment of the upper atmosphere of the earth by the 
charged cores of hydrogen atoms (protons) coming in from 
outer space, according to Dr. Thomas H. Johnson, of the 
Bartol Research Foundation of the Franklin Institute. 
He explained that most of the mesotrons (extremely 
piercing component of cosmic rays on earth) appear to 
come from the westerly direction just as do positively 
charged particles found in the cosmic rays. He therefore 
concludes that impact of protons on the air in the strato- 
sphere creates most of the mesotrons. 

Dr. Victor F. Hess, who won the Nobel Prize in 1936 
for first discovering cosmic rays twenty-four years earlier, 
described a small, almost undetectable 27-day cycle of 
cosmic-ray intensity which he explains as due to the mag- 
netic field of the sun. The period of rotation of the sun is 
also 27 days. 

THE MESOTRON 
(Copyright, 1939, by Science Service) 

WHILE a hundred distinguished physicists gathered at 
the cosmic ray symposium at the University of Chicago, 
the meeting has been—in many ways—an honor for a 
Japanese 6,500 miles away. 

Through the score and more of profound, prepared ad- 
dresses, summarizing the known knowledge about cosmic 
rays, one word has appeared again and again. That word 
is mesotron and that is where Professor Hideki Yukawa, 
of Osaka University, comes in. 

It was he who first suggested, in 1935, a kind of then- 
undiscovered particle which has since come to be called the 
mesotron. Two years later the mesotron was discovered 
by Drs. Carl Anderson and Seth Neddermeyer, of the Cali- 
fornia Institute of Technology, and almost simultaneously 


by Drs. J. C. Street and E. C. Stevenson, of Harvarg py, 
versity. 

Professor Yukawa is not an expert in experimenta] CO 
mic ray investigations. He is a theoretical physicist wig 
a fertile mind who had an excellent idea. What he stary 
out to do, when he suggested mesotron particles—they y, 
named—was to create a better explanation of the nacy 
forces which bind atoms together. He conceived a king y 
particle that would have the electrical charge of an cy, 
tron, a mass about 100 to 200 times as great and—ny 
important—the ability to disintegrate spontancously, i 
the interchange of energy between two elemental partics 
the mesotron was conceived to help in the transfer and tha 
die spontaneously by disintegration. 

At this time the ‘‘Yukawa particle’’ passed » 
noticed among most physicists. It came into pron 
nence only when ‘‘heavy electrons’’ were found as a ney 
and important constituent of cosmic radiation. Then } 
turned out that the ‘‘ Yukons’’—as they were someting 
called after Yukawa—were virtually a blue print supplig 
in advance to interpret the new discovery. For a year th 
terms Yukons, heavy electrons, X particles, and barytroy 
battled for acceptance in the scientific literature wii 
finally Dr. Anderson suggested the present name mesotrox 
that has found general acceptance. 

Mesotrons appear to give a reasonable explanation fr 
the extremely piercing component of cosmic rays which ax 
detected deep down in mines. They appear to be generatei 
within the earth’s own atmosphere by the impact of cw 
mic rays coming at the earth from outer space. 


ECONOMIC CONDITIONS IN THE STONE 
AGE 

THERE is nothing new in our economic roller coast 
with its ups and downs taken at top speed. Europeansii 
the Stone Age had to get used to quick economic chang 
and made the revolutionary change from a hunting life 
agriculture abruptly, according to a paper read by Pr 
fessor V. Gordon Childe, the archeologist of the Universit 
of Edinburgh, at the meeting of the Pacifie Division of tl 
American Association for the Advancement of Science. 

The economics of the New Stone Age in northem 
Europe, over 4,000 years ago, are being emphasized 2 
archeological studies. In the oldest Swiss lake dwelling 
of the New Stone Age, the people lived on meat of domestt 
animals mainly. Only thirty per cent. of their meat bons 
left for archeologists to explain, are bones of wild galt 
animals. But later on, nearly half the meat eaten by tl 
lake dwellers was game, showing a back step in econotll 
progress. The earliest pottery at these lake dwellings} 
pronounced ‘‘a magnificent product’’ by Professor Chili 
while later people turned out coarse stuff. 

Abruptness with which the New Stone Age developed # 
northern Europe, calling for a break with the hoary trati 
tion of Old Stone Age hunting life, is seen by Profess” 
Childe as evidence that the idea of farming economy ¥# 
a foreign importation. This mode of life was worked oh 
he says, in the Fertile Crescent of the Near East, wh?™ 
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American excavators are now probing the origins of settled 
existence, beneath cities over 5,000 years old. 

Professor Childe is convinced that trade and specializa- 
tion of industry in Europe began no later than the dawn 
of the New Stone Age. 

‘*F lint was systematically mined in Belgium and south- 
ern England,’’ he said, ‘‘and the miners must have lived 
by bartering their products with neighboring groups. 
Axes were made from a specially suitable rock at Pen- 
maenmawr in North Wales and exported as far as Wilt- 
shire and Astrim. But the commodities thas traded 
were in fact luxuries; the consuming communities could 
have got along without them.’’ 

The village of Skara Brae in Orkney, Scotland, which 
Professor Childe unearthed, reveals to a modern world 
that New Stone Age people could be self-sufficing, but also 
the penalties of isolation. These remote villagers lacked 
timber, but they made their furniture, even to beds and 
dressers, out of stone, and built relatively large huts. They 
neither raised crops nor hunted or fished regularly, but 
lived mainly by breeding cattle and sheep. No trace of 
imported articles has been found in this exhibit village of 
a prehistoric adjustment to economic problems. 


VITAMIN CONTENT OF BREAD 

A LOAF of white bread which has the vitamin B, content 
of a whole wheat loaf, some five times as much as ordinary 
white bread, was predicted to the food conference at the 
Massachusetts Institute of Technology by Charles Frey, 
Alfred Schultz and Lawrence Atkin, all of the Fleischmann 
Laboratories. 

Vitamin B,, or thiamin, is an important factor in nutri- 
tion, but it is not stored in the body to any significant 
extent and thus must be contained in basic foods. Cereal 
products, mainstay of the national diet, are suitable for 
this, but these products, especially bread, have been in- 
creasingly deprived of their natural vitamin content in 
recent years. 

The problem of restoring this loss, sometimes as great as 
ninety-three per cent., has been tried along many lines, but 
the latest and most practical employs a new yeast. This 
yeast contains enough thiamin to produce a loaf of white 
bread with the vitamin content of a whole wheat loaf, but 
without any loss of palatableness. Although made by a 
new process, the yeast offers no new technical problems 
since its baking properties have not been altered. Possi- 
bility of such a loaf at a low cost increase would be a boon 
to low income groups. 

Research aimed at irradiating yeast to convert its nat- 
ural ergosterol to vitamin D and to include milk solids to 
supplement cereal protein and minerals in the ‘‘staff of 
life’’ were also described. 


RADIO SCIENTISTS FIND HOLES IN 
TROPICAL STATIC 
(Copyright, 1939, by Science Service) 

Rapio listeners plagued with the roar of summer static 
may find some encouragement in. the results reported by 
Dr. G. W. Kenrick and Peter J. Sammon, of the University 
of Puerto Rico, to the meeting, in San Francisco, of the 
Institute of Radio Engineers. 
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Observations conducted in the tropics during the Dest 
few years have used radio direction finders of Special gp 
sign to locate static’s origin much in the same Way that 
we may trace the course of ships. Most of the stati, te 
ceived in the United States in winter is found to Come 


from Central and South America, while the instruneyil™ 


used are sensitive enough to detect some coming frp 
Africa and other far-off continents. 
Static fades just as the signals received on the san, 


wave-lengths fade. Under some conditions these effects mmm 


cause sudden drops in the static intensity usually g 


periods near sunrise and sunset. At the University (iim 


Puerto Rico, automatic recorders measure this static jp. 
tensity day and night, and Dr. Kenrick showed examplg 
indicating a sudden drop in static intensity persisting fy 
minutes or even hours. Examples were also shown ¢ 
use of static to study the path of hurricanes which may 


sometimes be traced by associated atmospherics. It yal 


pointed out, however, that this static was usually fecbk 
compared to that originating in thunderstorms in the trop. 
ical Americas and, during summer, in the United Stata 

Dr. Kenrick also showed results obtained in his studig 
of radio signal intensities and the upper atmospheric lay. 
ers responsible for long distance radio. In the tropig 
these layers behave differently than in the North, bit 
despite the small changes in temperature found in Puerto 
Rico, signal changes due to this radio roof seem eva 
greater than in the rigorous climate of the northern Unite 
States. 

ITEMS 

THE average person grows up a trifle lopsided, witha 

right arm bigger than his left. Comparatively few dik 


dren or adults with equal-sized right and left arms wer | 


found, when Professor Clarence R. Van Dusen, of i 
Michigan State College, measured arms of nearly 100 smal 
children and 77 grown-up college men. While the righ 
is most likely to be longer, sometimes bigger left am 


were found. So far as full length of arm goes, child 


are more apt to have longer right arms than adulij 
Professor Van Dusen says in a report to Human Biolog 
In adults the more frequent occurrence is a bigger righ 
forearm, that is, longer, wider with the palm broade 
The use that a right arm gets in every-day living mi 
play some part in one-sided development. But Profeswt 
Van Dusen considers it probable that a tendency towall 
a mightier right may be a normal growth process attrl 
utable to heredity. 


JAWBONE and shoulderblade of a small mammal thi! 
lived during the Age of Dinosaurs have recently bet 
found in a coal mine in South Manchuria, and are é 
scribed by H. Yabe and T. Shikama in a report to th 
Imperial Academy at Tokyo. The creature must hat 
been quite small, no larger than a squirrel, for the j* 
bone is only a little more than an inch long. The tet 
are primitive and simple in structure, from which cil 
cumstance the animal has been named Manchurodon sit 
plicidens. The stratum in which the fossils were fou" 
belongs to the Jurassic geologic period, with an age 
mated at between 120 and 150 million years. 
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ull» BATH COOLERS 


ee for maintaining bath or tank liquid at or below 


room temperature with an accuracy of +0.1°C. or +0.75°C. 


QUICKLY PUT INTO SERVICE ... merely roll the cooling unit 
to the bath or tank, immerse coil in bath liquid, set the ther- 
moregulator and place it in the bath, plug in to the current 
supply, throw the switch, and unit is ready for duty. 


NO INSTALLATION REQUIRED ... no pipe connections to be 
| made ... no valves to operate ... no adjustments to be 
made other than the thermoregulator setting ... no boring 
of holes or breaking of pressure connections . .. no brine or 
water-cooling systems required. 
COMPACT—PORTABLE .. . the unit consists of a suitable re- 
frigerator, cooling coil, and automatic expansion valve. The 
refrigerator (12x 15x21 in. high) is mounted on bali-bearing 
eeble casters and is moved about easily. 
tate Fully Described in Bulletin 1085-A 
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The Complete Line of Aminco Chemical and Biological 
Laboratory Instruments is Described in Catalog 39-A 


ate 


AMERICAN INSTRUMENT Go. 
8001 Georgia Ave. Silver Spring, Md. 


The Standard for 
Microscope Glass 


Gold Seal 


LAMOTTE MORGAN 
SOIL TESTING 
OUTFIT 


This outfit makes it a simple 
matter to determine accurately 
the pH value or to know “how 
acid or how alkaline” your soil is. 
It can be used on soils of 
any texture or moisture 
content except heavy clay 


Microscope 
Slides and 

soil. Complete with La- 
Motte Soil Handbook. 


Cover Price $10.00 F.0.B. Baltimore, Md. 


Glasses LaMotte Chemical Products Co. 


Dept. “H” Towson, Baltimore, Md. 
— Gelatine Injected 
on-Corrosive DOGFISH 
Will Not Fog 


at Exceptionally Low Prices 


Single, double, and triple injections @ Large heads 
for brain study, cleaned skulls @ Squalus acanthias 


MADE IN U.S.A. 


ctoscopic work demands glass of unusual clarity. Gold 
- ie BR Slides and Cover Glasses are made from glass practically 
‘gem tom alkali. They attain a precise and uniform thinness 
plane surface. Therefore, Gold Seal offers an unusual 
sree of crystal clarity. Further, Gold Seal is guaranteed 


Hinst corrosion, fogging or any imperfection. Specify 


Pld Seal Slides and Cover Glasses. 
sin ¢ LAY- ADAMS 


44 EAST 230 STREET, NEW YORK 


pups, embryos, serial sections, and whole mounts. 
Order now for September delivery. 
DAVID RICHARDSON 
Bailey Island, Maine — 


WV ? All makes, 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


OWEGO, N.Y. 


Box B. 


Catalog free,. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUPER-HEAVY ELEMENTS AND COSMIC 
RAYS 
(Copyright, 1939, by Science Service) 

THE astounding picture of cosmic rays generating in the 
dense white dwarf stars of the universe by the splitting 
of super-heavyweight elements, nearly 10,000 times as 
massive as any known on earth, is suggested by Dr. Felix 
Cernuschi, Argentine exchange scholar at the Massachu- 
setts Institute of Technology. 

To generate cosmic ray particles of 1,000,000,000,000 
electron-volts, like those which have been observed, requires 
elements having atomic number 10,000 and atomic weight 
26,000. (The heaviest element found on the earth is 
uranium of atomic number 92 and atomic weight 238.) 

In a report to The Physical Review, Dr. Cernuschi sug- 
gests that the kind of splitting recently found to occur in 
uranium under neutron bombardment—which makes a 
single uranium atom liberate about 200,000,000 electron- 
volts of energy—is pessibly going on in his hypothetical 
super-heavy elements too. 

His X elements, or whatever name they may be given, 
would break down into two fission elements having atomic 
number 5,000 each. And then these would each in turn 
go into an element of 2,500 atomic number and so on; 
all the while liberating tremendous quantities of atomic 
energy that would appear both as light and as invisible 
atomic particles (the cosmic rays). 

The new Cernuschi hypothesis is not only intriguing 
because it is the first application of the new uranium split- 
ting phenomenon to cosmic ray theory, but also because the 
suggestion of super-heavyweight elements would account 
for the known dense white dwarf stars. These stars, like 
the small dwarf companion of the bright star Sirius, are 
known to have a density 50,000 times as great as water. 
A cubic inch of the material from this star would weigh 
tons. It has previously been suggested that such stars 
were ‘‘collapsed’’ stars consisting only of neutron par- 
ticles. Dr. Cernuschi’s suggestion gives an alternative 
explanation which possesses the additional virtue of provid- 
ing a reasonable explanation of the origin of cosmic rays. 

Professor M. S. Vallarta, well known for his work in 
astrophysics and cosmic rays, was the faculty adviser of 
Dr. Cernuschi. 

Drs. W. Baade and Fritz Zwicky, of the California 
Institute of Technology, have suggested that super-novae 
stars (having a brightness of more than 630,000,000 times 
that of our sun) were exploding stars and the place of 
origin of super-high energy particles like those found in 
cosmic rays. Dr. Cernuschi says he is unable to agree with 
parts of their reasoning as to this origin of cosmic rays 
and adds that no known atomic transmutations appear 
sufficient to account for the tremendous energies cosmic 
rays possess. Hence he calls on his new hypothesis of the 
fission of super-heavyweight elements. 


THE NEW 60-INCH CYCLOTRON 
(Copyright, 1939, by Science Service) 
THE world’s most powerful beam of atomic ‘‘bullets’’ 


for bombarding atoms has been generated in the ney sm 


inch cyclotron of the University of California. 


In its first official test the new instrument, whose nag 


nets alone weigh 250 tons, generated deuterons of 1 
000,000 electron-volts energy. When the nuclei of hejjny 


are used for the ‘‘bullets’’ it will be possible to produ 


a beam of alpha particles having an energy of 38,000 09 
electron-volts. 

In a report to The Physical Review, a research teay , 
eight investigators, headed by Professor Ernest 0, Lay 
rence, describes its success in the first test of the neweg 
and most powerful atom-smasher in any physical labor 
tory. Nor is the present energy the limit, they say, “yj 

. see no difficulties in the way of producing with iy 
present equipment 25 million volt deuterons and 50 milligy 
volt alpha-particles, and moreover we are convinced tha 
much higher energies could be obtained from a cyclotng 
of larger dimensions.’’ Professor Lawrence has alreaj 
suggested that a 1,000-ton cyclotron could be construe 
to go to even larger energies. The present test sj 
stantiates in real performance his previous hopes. 

So potent is the beam from the new cyclotron that ; 
particles can be observed emerging in air from the targa 


window for a distance of over a meter and a half, or abou 


five feet. 


CHEMICAL USED IN PHOTOSYNTHESIS 


Discovery of a chemical that allows the green plant tf 
inhale waste carbon dioxide from air is announced by th 
Smithsonian Institution. 

This hitherto unsuspected substance is a go-between fi 


earbon dioxide and chlorophyll, the green coloring matte 


of plants. It seizes a molecule of carbon dioxide a 
delivers it to the chlorophyll. It is therefore one of tii 
most important substances on earth, as without it sunshim 
energy could not be trapped in vegetation. 

Dr. E. D. McAlister, biophysicist of the Smithsouia 
Institution, made the observation while making extreme] 
delicate measurements of the amounts of carbon diouill 
used by wheat seedlings. He found that plants continu 
to use carbon dioxide for a short interval after they lm 
been plunged into darkness, which was contrary to 


ventional ideas about photosynthesis. He concluded thi 


some intermediate chemical was playing an essential rh 

The existence of the new chemical basic to life was ti 
demonstrated, but so fleeting is its existence that 
McAlister does not believe that it will ever be possible 
isolate any of it. 

Chlorophyll, by the process called photosyntheis, en#b! 
the plant to use sun energy to manufacture out of wil 
from the soil and carbon dioxide from the air the vari 
hydrocarbons, such as cellulose, starch, etc., used by ™ 
and animals for food and other purposes. Coal and? 
contain the sunshine of past ages trapped in this "4 
Our breathing and the burning of fire use oxygen and p™ 
out carbon dioxide into the air, while photosynthesis ™™ 
factures oxygen for the air. Thus the new chemical ® 
lieved essential to photosynthesis is one of the impor 
links in the energy cycle of life on earth. 
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NEW FILM FROM CLAY 


Tus United States may soon be able to replace most of 

is imports of valuable sheet mica with an American-made 

Mam. ,pstitute, it appears from chemical discoveries reported 

¥ OEE. the colloid symposium at the Stanford University meet- 
ing of the American Chemical Society. 


WagZe The new mica substitute is Alsifilm, made from bentonite 
| a lays. Its development has been under way for some time 
ling ind was first reported last year. The new advances and 


improvements were described in a paper presented by Pro- 
scor E. A. Hauser, of the Massachusetts Institute of 
whnology, and Miss D. 8. le Beau, of the Dewey and 
\Imy Company, Cambridge, Mass. 

The new film can be made thin and almost transparent 
(looking like celluloid or Cellophane) and has superior 
sjectrical insulation properties. It is composed of inor- 
manic materials that make it fireproof. Mica sheet is at 
bresent on the War Department’s list of strategic mate- 
rials of which the United States lacks adequate sources. 

The bentonite clays are remarkable materials most com- 
mouly known for their ability when wet to swell to many 
imes their dry size. One common use of bentonite is for 
ealing leaks in earth dams or in ditches. Wet bentonite 
bloses the cracks. As it dries it shrinks, a little water pene- 
rates, then it becomes wet and swells up again. This 
rocess is repeated indefinitely. 

In the form of thia films bentonite is compressed 


‘boa strongly into a permanently stable material which is virtu- 
lly impervious to water and does not swell as does ben- 
1S normally, 


| As a substitute for sheet mica the new film may be ex- 
ected to replace, to some degree, existing imports of this 
strategic material, In 1938 sheet mica imports amounted 
mo 4.646 tons of unsplit mica and 1,115 tons of split mica. 
he value of imports of sheet mica in 1938 was $664,419. 


VACCINE AGAINST HORSE PLAGUE 
(Copyright, 1939, by Science Service) 

TRAGEDIES such as the death from horse ‘‘sleeping sick- 
ess’’ of Dr. Charles E. Salsbery, of Kansas City, Mo., 
eterinary biologist who acquired the illness in the course 
bf his scientifie work, will probably be prevented in future. 
s A vaccine against the disease will be the means of pre- 
enting these tragedies. Such a vaccine already has been 
sed successfully in protecting horses and a modified vac- 
ine has been developed for human use. From 50 to 100 
men and women who handle the dangerous virus in disease- 
ighting laboratories have already been vaccinated, accord- 
g to information received by the U. S. Public Health 
Bervice. 

The Federal Health Service, when asked, has advised 
pus manufacturing the horse-protective vaccine that they 
rould be justified in using the horse vaccine to protect 
heir employees so long as nothing better was available. 
Within the last month (June 9) the development of a 
accine suitable for human use was reported by Dr. Ralph 
= Wyckoff, of the Lederle Laboratories at Pearl River, 
Dr. Salsbery was the fourth to be stricken with the dis- 
ase in the course of the work. One other of the four, a 
br! laboratory technician, also died of it, the U. 8. Public 
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Hea:ith Service has learned. The name of the girl martyr 
and the laboratory where she was employed is withheld 
as being ‘‘ confidential information.’’ 

Scientists and laymen alike were shocked at the an- 
nouncement last fall of the first proved human cases of 
this horse ailment, which has the technical name of equine 
encephalomyelitis. There are two different viruses, one 
the Eastern and one the Western type. The Eastern type 
is more fatal among horses and according to present knowl- 
edge is apparently more fatal among humans also. 

Thirty-eight human cases of the horse plague were re- 
ported in Massachusetts last year, of which 20 were fatal. 
There were six cases with one death reported from Minne- 
sota and one fatal case in a child reported from California. 

How the disease spreads is still a mystery. According 
to one theory, the virus is spread by mosquitoes or other 
insects, and some investigators believe that birds, rather 
than horses, constitute a reservoir of the disease. None 
of these theories has been proved as yet.—JANE STAFFORD. 


THE TEMPERATURE DURING JULY AND 
AUGUST 
(Copyright, 1939, by Science Service) 

JULY and August are going to be warmer than average, 
if this summer’s weather follows the pattern determined 
by many years of observation, according to Charles D. 
Reed, senior meteorologist of the U. 8. Weather Bureau. 
Mr. Reed bases his long-range forecast on the high-tem- 
perature record established for May and June. 

May was an especially warm month over the country’s 
great crop areas generally, with a ‘‘plus departure’’ of 
about six degrees for the month in Iowa. June has shown 
about two degrees in excess of normal. Statistical studies 
have shown that when May and June temperatures to- 
gether are that much above normal they are practically 
invariably followed by a hot summer, Mr. Reed’s figures 
and forecasis are based primarily on Iowa conditions, and 
apply with decreasing pertinence over widening zones away 
from that midland center. 

Based on the general temperature forecast is a second 
forecast by Mr. Reed, that not more than five per cent. of 
Iowa’s great corn crop will be caught by frost next fall. 
Over a fifteen-year period, the average amount of frosted 
corn comes to 15 per cent. of the total crop, so that the 
expected 95 per cent. of frost-free corn for this year will 
represent a considerable gain. 

The most uncertain quantity involved in this crop fore- 
cast is the question whether the excess temperatures to 
come during the next two months will be high enough to 
harm the corn. A let-up in the rains is normally to be 
expected after the end of June, but shortage of moisture 
alone is less damaging to corn than too high temperatures 
even when there is a moderate amount of moisture remain- 
ing in the soil. 

Fears aroused by a dry May that the summer of 1939 
would be another disastrous drought season have been well 
dissipated by a June that brought abundant rainfall. By 
contrast with its arid predecessor, June has seemed an 
excessively wet month, but official figures show only a 
slight to moderate excess in precipitation for the month. 
However, soil moisture is mostly in normal condition, so 
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that crops are in relatively good situation for the long pull 
through the hot-weather weeks ahead.—F RANK THONE. 


THE PSYCHOLOGY OF CROWDING AND 
AIR TRANSPORT 
(Copyright, 1939, by Science Service) 

THE bad psychological effects of overcrowding of pas- 
sengers will place a limitation on the size of long-range 
transport airplanes, it was reported at the San Francisco 
meeting of the American Society of Mechanical Engineers. 
A. F. Bonnalie, assistant to the director of flight opera- 
tions for United Air Lines Transport Corporation, said, 
‘*One thing that seems to have definite limits, at least for 
any long-range aircraft, is the rapidly increasing crowding 
effect with increased numbers of passengers. ... The 
problem becomes most acute when any more than a rela- 
tively smail number of passengers are involved for more 
than a relatively short space of time.’’ 

The most crowded condition is represented by a trip of 
six people in a small motor car. About 114 cubic feet of 
space is available, or about 19 cubic feet per person. This 
is tolerable only for a group of friends or relatives with 
common interests and then only because the scenery is 
changing very rapidly near-by the car. High overhead 
in an airplane the scenery frequently is monotonous except 
on those particular flights which may traverse a mountain- 
ous region. Over-ocean flying is notoriously monotonous 
after the first few hours. 

It is probable, according to experts, that 19 cubic feet 
of space for each passenger is the lower limit at which 
passengers can be attracted to aerial transport. Mr. 
Bonnalie pointed out that ‘‘As the number of passengers 
increases the difficulty of providing for the human pay 
load increases faster than the numbers involved. Even 
the development of airplanes large enough to have habit- 
able wings may not be more than a minor relief. It is 
also going to be necessary to take these factors into con- 
sideration in the construction of terminal facilities, waiting 
rooms, and so on.’? 


ITEMS 


THE flash flood at Morehead, Ky., which brought death 
and heavy property damage to that little mountain com- 
munity was caused by heavy rains of more than 2.6 inches 
in 48 hours, according to the report of the flood division 
of the U. S. Weather Bureau. The only rainfall station 
near Morehead is at Pikesville, Ky., where 0.58 inch of 
rain fell for the 24 hours ending July 4 at 7 aM. For 
the next 24 hours rainfall was 2.02 inches, an almost un- 
precedented amount for this region. Louisville, Ky., and 
Cincinnati, Ohio, reported no precipitation and there is 
no flood danger on the major rivers and tributaries. 


A HUGE cluster of sun-spots, so large that more than a 
dozen earths could be dropped into them, now sweeping 
across the face of the sun, is disclosed on photographs 
taken at the U. S. Naval Observatory. The current spots 
comprise the largest group seen in recent months. Three 
of the spots, with smaller satellite spots near-by, are lined 
up in an east-west direction across the sun. Not far away 
is a fourth group consisting of three small spots arranged 
in the form of a triangle. All passed the sun’s meridian 
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line about July 8 and should disappear off the Western 
edge of the sun about July 15. If they keep thei; shapg 
they should reappear again on the sun’s eastern sige eay 
the end of July. The period of rotation of the sun, Which 
determines the speed with which sun-spots appear to moy 


is about four weeks as seen from the earth. ‘ 


AMERICAN aviation hangs up another first with 
establishment of the world’s premier ‘‘ windmill airplay,» 
airline, which has started shuttling airmail between Cam. 
den airport, the Philadelphia flying field and the pyj, 
delphia post office. Not only does Eastern Airline) 
‘“Jand-on-a-dime’’ Kellett autogiro haul 400 pounds ¢ 
mail in five minutes a distance a mail truck require , 
half hour to negotiate, but it promises a solution to tim 
big city airport problem as well. The autogiro can Janj 
on the post office building roof. With mail now succoy, 
fully carried, passengers will be carried later just 
quickly and easily. 


RabDio observatiens as to how the ionized layers in th 
earth’s upper atmosphere reflect transmissions give a gooj 
index to the activity of the sun, according to W. M. Goo. 
all, engineer of the Bell Telephone Laboratories. (yy, 
paring critical radio frequencies of what scientists call th 
F2 region of the ionosphere with astronomical observation 
of the calcium flocculi on the middle part of the sun, kk 
finds both give measures of the sun’s activity. 


SPECIAL paints that change color when they are heate 
to definite temperatures are being used successfully in Ger. 
man airplane engine research. While temperature-indicat. 
ing paints or ‘‘thermocolors’’ have been used previously, 
engineers of the I. G. Farbenindustrie at Oppau have devel 
oped a series of new paints that are reliable thermometen 
up to 825 degrees Fahrenheit. The exact compositions ar 
not disclosed, although it is known that they are mostly 
metallic salts. Earlier thermocolor paints were effective 
only up to 150 degrees F. and the color change was n0 
permanent. They consisted usually of double iodides off 
mercury and copper, or mercury and silver. 


A NEW x-ray procedure which promises to help in the 
fight on tuberculosis was described by Drs. Israel Steir 
berg, George P. Robb and Ursula J. Roche, of New York 
City. The new method may enable doctors to determi 
the effect of lung collapse therapy, one of the new methols 
of treating tuberculosis, on the physiology of blood cite 
lation in the lungs, and even to evaluate effectiveness f 
this treatment. ‘‘It seems certain,’’ the inventors of tlt 
method said, ‘‘that many problems in pulmonary disea*§ 
which previously have been studied only in animals 
in autopsy material may now be investigated during life.” 
The new procedure consists of injecting a concentratél 
solution of diodrast rapidly into the veins. This stb 
stance makes the veins opaque so they ean be see? i 
the x-ray picture. Within a matter of seconds, the hes" 
and the veins and arteries of lungs and chest of a norm 
person can be seen by this procedure. Striking decreas 
in the number of veins carrying blood away from the 
involved areas of the lungs were found to be characteris 
of pulmonary tuberculosis. Other changes in the arteté 
of the lung were observed. 
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Four Distinctive New Books 


«“/cEOLOGY AND ENGINEERING 


By Rosert F. Leacet,' University of Toronto. 642 pages,6x9. $4.50 


Presenting a review of the application of the science of geology to civil engineering, this book, writ- 
en by an engineer trained in geology, covers the whole field of civil engineering and shows the 
"Meelation of geological study to the various branches of work. So far as possible, every point men- 
‘ned is illustrated from practice. An outstanding feature of the book is the wealth of diagrams 


ind photographs. 


NTERNAL CONSTITUTION OF THE EARTH 


Edited by BENo GuTENBERG, California Institute of Technology. 413 pages, 63x98. $5.00 


his important new book is Volume VII of Physics of the Earth, a series of monographs prepared 
Snder the direction of various committees of the National Research Council. Preceding volumes 
jeggpave been published by the Council. Internal Constitution of the Earth gives a review of the fea- 
ures of the interior of the earth written by a group of distinguished geologists and geophysicists. 
home of the topics covered are: origin of the solar system; elastic properties of rocks and materials 
(Mn the earth’s crust; temperatures in the earth’s crust; deep-focus earthquakes; density, gravity, 
essure ; ete. 


“BGCEOMORPHOLOGY 


7 By A. K. Lopecx, Columbia University. 731 pages,6x9. $4.50 


infame Lis long-awaited text in the fundamental principles of geomorphology will be of immediate interest 

ute teachers of geography, geology, and related subjects. Intended for the beginning student, the 

if™mpook covers Rocks and Structures, Weathering, Underground Water, Streams, Alpine Glaciation, 

me ntinental Glaciation, Waves, Wind, Organisms, Coastal Plains, Plains and Plateaus, Dome Moun- 
ains, Block Mountains, Folded Mountains, Complex Mountains, Volcanoes, and Meteor Craters. 


#\ SOURCE BOOK IN GEOLOGY 


By Kirttey F. Maruer, Harvard University, and Suirtey L. Mason, Geologist, Houston, 
Texas. Source Books in the History of the Sciences. 702 pages, 6x9. $5.00 


he purpose of this book is to give a comprehensive view of the development of geological science 
‘Muring the past four centuries by presenting the significant passages from writings of the great 
ontributors to that science. The excerpts include portions of the work of 130 geologists, each of 
hom was influential in molding the geological thought of histime. The original statements of many 
fiportant principles and theories are thus made available. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PARIS ASTRONOMICAL CONFERENCE ON 
STELLAR EXPLOSIONS 

LiFE histories of the heavens’ most mysterious stars, 
gigantic and brilliant stellar explosions that are believed 
to end as almost unbelievably dense but very dim stars, 
are being explored at an international congress of astro- 
physics in Paris, July 17-23, that brings together fourteen 
of the world’s leading astronomers, seven of them 
Americans. 

Novae, or ‘‘new stars,’’ and white dwarf stars are the 
special subjects of this congress. Those participating 
were this week in Paris as guests of the unique Singer- 
Polignae Foundation, sponsored and financed by the heiress 
of the Singer fortune, the American-born Princess Singer- 
Polignac, in memory of her late husband, Prince Polignac, 
who had been conducting research in astronomy before his 
death. 

Professor Henry Norris Russell, of Princeton University, 
is presiding over the conference. The other Americans 
are: Dr. Gerard P. Kuiper and Dr. 8. Chandrasekhar, of 
the Yerkes Observatory; Dr. Walter Baade, of the Mt. 
Wilson Observatory ; Dr. Sergei Gaposchkin and Dr. Cecilia 
Payne Gaposchkin, of the Harvard Observatory; Dr. C. 8. 
Beals, of the Dominion Astrophysical Observatory at Vic- 
toria, and Amos J. Shaler, of the Massachusetts Institute 
of Technology, who is secretary and interpreter. 

Sir Arthur Eddington and Professor F. J. M. Stratton, 
of Cambridge, England, the Chanoine Georges Lemaitre, 
the Belgian cosmologist ; Dr. B. Strémgren, of Copenhagen ; 
Professor K. Lundmark, of Lund, Sweden; Professor Bengt 
Edien, of Uppsala, Sweden, and Professor N. Grotrian, of 
Potsdam, Germany, comprise the European delegation. 

The conference is attempting to clarify the life history 
of astar. It is believed at present that an ordinary star, 
such as the sun, eventually reaches the point where it no 
longer can give forth its quota of heat and light. Its 
internal equilibrium becomes so disturbed that some change 
must occur. This change may take the form of a sudden 
explosion. Such violent explosions of stars and even en- 
tire galactic systems have not infrequently been observed 
by astronomers—the star becomes what is called a nova, or 
a ‘‘new’’ star. After the star has suffered an explosion 
of this sort, and it has settled down to a new equilibrium, 
its internal structure is radically different. It is thought 
that those white dwarfs—faint stars of a type character- 
ized by densities so great that, volume or volume, they are 
millions of times heavier than lead—are the end products 
of the cataclysms observed as novae. 


THE SUPERNOVAE 

Dr. HENRY Norris RUSSELL, of Princeton University, 
in the address he expected to give at the opening of the 
Singer-Polignae Congress of Astrophysics on July 17, 
states that super-exploding stars, the supernovae, although 
they are the most tremendous phenomena known to man, 
constitute a mystery to astronomers. 

There seems to be no escape, according to an advance 
copy of his address, from the conclusion that ‘‘a super- 


nova may reach such amazing brilliance that it wij shing 

for a few days with light comparable to that given Off by 

a whole galaxy of stars. The fortunate recent discover 

of two supernovae, one of the eighth magnitude, in tind 

to permit detailed spectrographic observation, has great) | 
increased our information and also our puzzlement, 1, 
spectra, though similar from one supernova to another, on 
utterly unlike those of any other celestial bodies, so thd 
despite careful study it has not yet been possible to jj 
tify a single feature with any radiation known in y 
laboratory.’’ 

Dr. Russell has not given up hope that the problem 
the kind of light emitted by supernovae will be explaing 
by known properties of atoms, perhaps atoms that a 
moderately ionized, that is, with not more than half-a-doyy 
electrons stripped from them. The energy emitted by, 
supernova is enormous, reaching as much as 50,000, 
times that of the sun. Two supernovae that occur 
within the Milky Way, the galaxy in which the sun aj 
earth are located, are authenticated. These are fam 
Tycho’s star of 1572, the brightest ever observed visually 
and one recorded in China and Japan in 1054, whid 
survives as the nucleus of the Crab Nebula, which itself 
represents the material ejected during the cataclysn. 

There are lesser exploding stars, the ordinary nov 
which are now occurring with extraordinary frequeny 
Six very conspicuous novae have appeared during the fin 
forty years of this century, an unequaled record. This 
happy accident—for astronomers—Dr. Russell attribut 
to the chance of our position in space because the actuil 
dates of the outbursts differed by many centuries due tt 
the differences in distance from the stars to the earth. 


MEASURING THE CURRENT IN 
LIGHTNING BOLTS 


Atop the 42-story tower of the University of Pitt 
burgh’s Cathedral of Learning there is a spinning witt 
that traps bolts of lightning, studies their electrical chara 
teristics and then discharges them harmlessly throug 
lightning arresters. The device spins at 3,400 revolutia 
a minute. In continuous operation since June 3, it tume 
over its 210,000,000th revolution on July 16, In a nomi 
lightning season of 200 days it will come close to a billit 
revolutions. 

The device that willingly and purposely awaits the dir 
hits of lightning is called the fulehronograph. Desigitl 
by Charles F. Wagner and Gilbert D. McCann, Westilf 
house engineers, it is essentially a motor and a slotidq 
aluminum wheel filled with laminated permanent magi 
steel, projecting like fins from each side of the wheel a4 
rotating through two coils which carry the total sum 
current from the lightning stroke being measured. As™ 
small fins pass between the magnetic field of the coils tM 
are magnetized in proportion to the amount of current thi 
is carried by the lightning stroke in time intervals as )"™ 
as forty millionths of a second. 

The fulchronograph gives a schematie picture of ™ 
wave shape and surges in a single lightning stroke. ™ 
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EXPERIMENTAL PHARMACOL- 
OGY and MATERIA MEDICA 


The unit of procedure adopted in this revision is 
the experiment. The general anesthetics are 
taken up first. Following this is a group of 
drugs chiefly characterized by their action on 
the central nervous system. After these come 
a series of substances possessing specific actions 
on some one or more parts of the involuntary 
nervous system. These are followed by drugs 
which act mainly on the circulatory system, then 
follow the antipyretics, a few miscellaneous 
drugs, and finally a few experiments on acids, 
alkalies, and some of the heavy metals. The sec- 
tion on materia medica follows the work on phar- 
macodynamics. The second part of the book 
contains two chapters, one on shop work, and 
one on photography. These are chiefly of inter- 
est to the instructor. 


By DENNIS E. JACKSON and ED- 
WARD WENDLAND. 1000 pages, 900 
illustrations, 60 color plates. IN PREP- 
ARATION. 


PRACTICE of ALLERGY 


This new book is possibly the most comprehen- 
sive work yet attempted in the field of allergy. 
Allergic diagnosis, food allergies, fungi, contact 
allergy, and the allergic diseases are fully cov- 
ered—as are the various other phases of the 
subject. 


By WARREN T. VAUGHAN. 1082 
pages, 338 illustrations. Price, $11.50. 


CARDIOVASCULAR DISEASES 


This new book supplies practical information by 
brief discussions for direct application to diag- 
nosis and treatment without recourse to compli- 
cated methods and apparatus. 


By DAVID SCHERF and LINN J. 
BOYD. 458 pages. Price, $6.25. 


| New and Popular MOSBY Publications 


New Tenth Edition 
DISEASES of the SKIN 


The material in the new Tenth Edition has been 
arranged in a fashion radically different from 
the arrangement of the previous edition. There 
have been added a number of colored plates and 
some 300 new illustrations. By condensation of 
type and more efficient use of page space, 50 per 
cent increase in textual material and approxi- 
mately 3,000 additional bibliographic entries 
have been included. Descriptions of all signifi- 
cant entities, syndromes, and concepts, and of 
many exotic, unusual, and even exceptional der- 
matoses have been incorporated. 


By R. L. SUTTON and R. L. SUTTON, 
JR. New Tenth Edition. 1550 pages, 
1500 illustrations, 20 color plates. Price, 
$15.00. 


OPERATIVE ORTHOPEDICS 


This new book describes procedures which con- 
form to mechanical and physiologic principles— 
covering all phases of orthopedic surgery. Op- 
erations are grouped together according to their 
applicability to a given affection. A _ special 
chapter has been written on surgical technic. 
Chapters have been included on apparatus and 
on surgical approaches. The after treatment is 
given in detail for practically all operative 
technics. 


By WILLIS C. CAMPBELL. 1150 pages, 
845 illustrations, 4 color plates. Price, 


$12.50. 


LIFE and LETTERS of 
DR. WILLIAM BEAUMONT 


The great interest in Beaumont, the pioneer 
physiologist, required the reprinting of Dr. Jesse 
Myers’ book. New material has been supplied 
by Dr. F. A. Coller and Dr. A. C. Ivy. The book 
includes much data regarding the case of Alexis 
St. Martin. 


By JESSE S. MYER. 327 pages, 60 illus- 
trations. Price, $5.00. 


THE C. V. MOSBY CO., 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: Send me the following books, charging My ACCOUNE ....0c.cocccccnoncnetnnnnmnnnneneninnnensn 
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is compared with the wave shape and surges created by 


artificial lightning bolts in the laboratory, and can be used 


to improve the protection of exposed power circuits. 

The first lightning stroke actually measured by the ful- 
chronograph was found to last one sixtieth of a second 
and showed a maximum current of 21,000 amperes, or 
enough to light 40,000 ordinary light bulbs. 


CORRECT EATING 
(Copyright, 1939, by Science Service) 

VICTORIES over disease in the past have been won for 
us by others. Future victories will depend increasingly 
upon oureslves, our willingness to change our food habits 
and eat what is good for us, was pointed out by Dr. 
Victor G. Heiser, of New York City, in the eighth Maiben 
Lecture, delivered at Milwaukee before the recent meeting 
of the American Association for the Advancement of 
Science. 

‘*In the past the extraordinary success in liberating 
man from the pestilential diseases has been achieved 
largely in the field of environmental sanitation. No great 
change has been required in man’s personal habits. Ty- 
phoid fever and cholera have been controlled through the 
engineer providing man with safe water. He has been 
saved from plague by keeping rat fleas from him. Small- 
pox and diphtheria have been made puny enemies by 
vaccination, and malaria and yellow fever can also be 
prevented by community effort.’’ 

Now, however, man is confronted with the challenge of 
increasing his own welfare by his own efforts. Are we, Dr. 
Heiser asked, ready as whole peoples to wean ourselves 
away from tradition and custom and learn how to eat our 
own way to better health? Many of us voluntarily deny 
ourselves certain foods for religious reasons; we are con- 
scientious vegetarians or we eat no pork or we abstain 
from meat on certain days. Will we do that kind of thing 
for the sake of our health? 

The answer is not easy, the speaker admitted. He told 
of the dramatic demonstrations of the role of polished rice 
in producing the disabling disease, beriberi, among the 
millions of the Orient, of the equally dramatic disappear- 
ance of that plague from groups fed on the unpolished 
grain. Yet Orientals still blandly persist in their prefer- 
ence for polished rice—and still get sick with beriberi. 


-And vast numbers of our own countrymen suffer needlessly 


from pellagra because of a similar dietary stubbornness. 

A really enlightened diet will not only prevent the so- 
called deficiency diseases, it will ward off many of the 
conditions that now-a-days make surgical operations neces- 
sary. He told of large-scale experiments with colonies 
of white rats, which lived in perfect health as long as they 
were given a physiologically adequate diet, but which, 
when placed on rations of what might be called the ‘‘ civi- 
lized poverty’’ level, proceeded to develop such surgical 
conditions as sinus trouble, infection of the middle ear, 
gastric ulcer, kidney and bladder stones, gangrene, heart 
diseases and bad teeth. 

Correct eating need not be expensive eating, Dr. Heiser 
urged: ‘‘ All too often we eat far too much of a substance 
that is not needed, and still suffer from hunger if a needed 


substance is not present in sufficient quantity.’’ 
FRANK THONE 
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ITEMS 


WuateEvVeEeR federal funds are allotted to tuberenlog 
control, a large proportion should go for training Person 
nel, is the belief of Dr. Chesley Bush, of Livermore, (yi¢ 
as stated in his presidential address before the Nations 


| 


Tuberculosis Association at Boston. Not the least of iM J 
training of personnel, he said, should be training in nj 
ical administration of institutions. In the fight again B 
tuberculosis, prevention and treatment go hand ip hand 
he pointed out. For example, an operation to put ty 
infected lung at rest may arrest the patient’s disease } | B 
it also prevents the spread of infection. Similarly a fay | 
ily survey may detect a minimal case of tuberculosis anj B 
make this lung operation unnecessary. 

NEUTRAL atomic fragments by the billions, 1,000 tim D 


more plentiful at thirteen miles overhead than at sea-leydf 
give the first clue to a new kind of atom smashing, ); 
S. A. Korff, of the Bartol Research Foundation of 4 
Franklin Institute, suggested to members of the Amerieg 
Physical Society. The fragments are neutrons, atomi@l 
particles without electrical charge that have amaziy 
ability to pierce all atoms. Sending a new type of neutrg 
detector 70,000 feet up in unmanned balloons, Dr. Korf 
found that while cosmic ray intensity was increasing 1\ 
times over sea-level intensities the neutron intensity wy 
increasing by 1,000 times. Explaining the origin of tl 
stratosphere neutrons, Dr. Korff said: ‘‘If a cosmic my 
collides with a nitrogen nucleus and completely disru 
it, seven neutrons will be liberated. The presence of na 
trons may be an indication of some such explosion induced 
by cosmic rays in our atmosphere. Cosmic rays are th 
only agency with sufficient energy to produce such a ii 
ruption. Possibly these neutrons are the clue to anim 
portant new atom-smashing process.’’ 


A BILLION times a second, on the average, a molecule i 
a gas at ordinary pressure and temperature will collid 
with another, was reported by Dr. Eugene P. Wigner, @ 
Princeton University, to the American Chemical Sociel 
symposium at Madison, Wis., on the kinetics of hom 
geneous gas reactions. Despite this large number of «th 
lisions all chemical reactions in gases are not instanis 
neous, because not every ‘‘bump’’ between molecules lea 
to a chemical change. A great many molecules are m0 
ing slowly and have too little energy. A certain thresh 
energy exists below which molecules will not react. Ti! 
is known as the activation energy. Another reason {i 
the lack of reaction when molecules collide, Dr. Wigt 
added, is that they may have too much energy. Tif 
excess energy may disrupt the newly-formed compoutl 


Now adapted for household refrigerators are the 
ultraviolet producing lamps which will kill bacteria ™ 
keep mold growth under control. The lamps develope 
by the Westinghouse Electric and Manufacturing “0% 
pany for hospital operating rooms and the preservatiol of 
meats in stores are available as a 1939 refrigerator * 
cessory. They burn only a fourth as much electricity # 
a small 25-watt bulb. 
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NEW BOOK AND 
INSTRUMENT CATALOGUES 


| apPPLETON-CENTURY, D., COMPANY, New 
|” York. Fall Books, 1939. Pp. 66. 


BAKELITE CORPORATION, New York. Bake- 
lite Review; ‘*Give Your Sales the Needle!’’ 


July, 1939. Pp. 15. Illustrated. 

Ut AND LOMB OPTICAL COMPANY, 
Rochester. Bausch and Lomb Microtomes and 
a Accessories; Catalog D-16. Pp. 15. Illustrated. 


Filmo Topics; Vacation, 1939. Pp. 12. Illus- 
trated. 


is ang | BLL AND HOWELL COMPANY, Chicago. 
| DUTTON, E. P. AND COMPANY, New York. 


time 
tng Dutton Books; Summer, June through Septem- 
‘leva her, 1989. Pp. 24. News of Books and Auth- 
g, July-August, 1939. Pp. 8. Illustrated. 
if {Ml GENERAL ELECTRIC COMPANY, Cleveland. 
Data on Fluorescent Mazda Lamps; 
June 1,1939. Pp. 16. Illustrated. 
vim GOLDSCHMIDT, E. P. AND COMPANY, 
utroi LIMITED, London. Catalogue 52, Old Books; 
Ko A Collection of Early Photographs and Books 
’ Commemorating the Centenary of Fox Talbot 
g IM and Daguerre, 1839-1939. Pp. 80. Illustrated. 
'"S) LEEDS AND NORTHRUP COMPANY, Phila- 
ft delphia. Mueller Bridges for Highly Precise 
ctf Measurements of Temperature; Catalog E-33C 
rup (1),1939. Pp. 16. Illustrated. 


‘ii LEITZ, E., INCORPORATEL, New York. Leica 
Photography ; June, 1939. Pp. 26. Illustrated. 
Price, $0.10. 


agg] MAICO, INCORPORATED, Minneapolis. Maico 
i Model D-5 Audiometer; a Precision Instrument 
for the Measurement of Hearing Loss. Pp. 8. 
Illustrated. 


| OXFORD UNIVERSITY PRESS, New York. 
Bulletin of New Publications; April and May, 
1939. Pp. 16. Illustrated. 


QUARITCH, BERNARD, LIMITED, London. A 
Catalogue of Books on Botany; Agriculture, 
Forestry, Fruit-Culture, Gardens and Gardening, 
Tobacco; No. 563, 1939. Pp. 100. 


WHITTLESEY HOUSE (McGRAW-HILL 
BOOK COMPANY), New York. 1939 Fall 
Books. Pp, 32. Illustrated. 


| WILEY, JOHN AND SONS, INCORPORATED, 
New York. The New Wiley Engineering Hand- 
book Series. Pp. 12. Illustrated. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


for brain study, cleaned skulls @ Squalus acanthias 
pups, embryos, seria! sections, and whole mounts. 


INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
containing 100 strips, and in sheets 
2” x 10”. 


Catalogue of Laboratory Reagents upon Request 


THE COLEMAN BELL CO. 


MANUFACTURING CHEMISTS 


NORWOOD, OHIO, U.S.A. 


LaMOTTE KENNY | 
SOIL REACTION SET 


This set is designed especially for making acidity 
and alkalinity tests on heavy clay soils, yet it 
can be used for testing any type soil. With 
each set is furnished complete instructions to- 
gether with a copy of the LaMotte Soil Hand- 
book. Price complete $5.00 F.O.B. Baltimore, 
Md. 


LaMotte Chemical Products Co. 


Dept. “H” Towson, Baltimore, Md. 


Gelatine Injected . — 
DOGFISH 


at Exceptionally Low Prices 
Single, double, and triple injections e Large heads 


Order now for September delivery. 
DAVID RICHARDSON 
Bailey Island, Maine 


WW Glasses? All makes, 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


Catalog free, 


ALDEN LORING, OWEGO,N.Y. 
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SCIENCE NEWS The 


Science Service, Washington, D. C. p Sp 


VITAMIN B 

ProressorR C. A. ELVEHJEM, of the University of 
Wisconsin, discoverer of pellagra-curing nicotinic acid, 
the third B vitamin, reported to the chemical research 
conference, which was held at Gibson Island, Md., under 
the auspices of the American Association for the Advance- 
ment of Science, that Vitamin B has now been chemically 
sliced into ten different vitamins or factors and that the 
end is not yet in sight. He stated that the boundaries of 
the B complex are still unknown. The B complex is ‘‘the 
group of water-soluble vitamins found in yeast.’’ Liver 
and whole grains are also richly supplied with this 
vitamin. 

Oldest of the B vitamins is the chemical now known as 
thiamin, which prevents and cures the nerve disorder, 
beriberi. Next in line is riboflavin, recently discovered to 
be essential for human health, but known much longer as 
one of the B vitamins through discoveries of the dire 
effects on laboratory animals of a lack of this substance. 
Nicotinic acid, preventive and cure for pellagra, was the 
third B vitamin to be cut out of the group by chemical 
dissection. 

The spectacled eye factor is the picturesque way Pro- 
fessor Elvehjem described one of the newest members of 
the B group. Rats lacking this vitamin develop the con- 
dition described as spectacled eyes. Pantothenic acid, 
acclaimed recently as a vitamin essential for all living 
forms, is the same vitamin that prevents a skin disorder 
in chicks. The anti-gray hair member of the B group 
is apparently a rat vitamin only. Another rat vitamin 
is B,, also called Factor 1, and fortunately is now 
identified chemically and available in synthetic form. 
The chemical identification is fortunate because it helps 
to clear up some of the confusion about these vitamins. 
Factor W, for rats, and Factor U, for chicks, and another 
substance known at present as vitamin M, apparently com- 
plete the list of the 10 B vitamins so far known. 

How many and which of them, outside of thiamin, 
riboflavin and nicotinic acid, are essential in the diet 
has not been entirely settled. The difficulties of chemical 
separation of the B vitamins from each other suggests 
that people eating plenty of the food sources, such as 
whole grains, liver and other fresh meat, and yeast, 
ean not fail to get all the B vitamins. 

The members of the group already available as chemical 
substances, thiamin and nicotinic acid, for example, are 
valuable for patients too sick to eat and assimilate the 
vitamin-containing foods. 


FROZEN SLEEP 


FROZEN sleep may replace ether as anesthetic for surgical 
operations of the future. Instead of putting a smelly 
mask over the patient’s face and telling him to ‘‘ breathe 
deep’’ the surgeon of to-morrow may gently chill his 
patient to insensibility before getting to work with scalpel 
and needles. After the operation is over, the patient will 
be warmed back to consciousness without any unpleasant 
anesthetic after-effects. 


010g) 
Scientific evidence that this picture of future refer 
operations is a distinct possibility appears in repor 
from Dr. G. H. Parker, emeritus professor of 200logy oils 
Harvard University. In an article in SCIENCE he ga, ep 
that frozen sleep has long been used in the Harya,j pedi 
laboratories for operations, even extensive ones, on fisheg ‘or 
amphibians and reptiles. at of 
Use of the same method of inducing unconscioysyeg a 
before operations on humans is suggested, Dr, Paria patio 
says, by ‘‘press reports of a kind of cold hibernatigy , _ 
duced in human beings by a slight lowering of thi a 
bodily temperatures.’’ This refers to the use of ii” . 
hibernation in treatment of inoperable cancer Teporte ae 
by Drs. Temple Fay and Lawrence W. Smith, of Temj -” 
University, Philadelphia, to the American Association ful a, 
Cancer Research and the American Medical Associatio, 
April and May of this year. Without advocating thy " 
method as a cancer cure, but only as an aid in treatme - 
interest was aroused by the achievement of safe hiber oo 
tion in humans through refrigeration methods which coclef a 
the body three to four degrees below its normal tempen = 
ture of 98.6 degrees Fahrenheit. Of the many invest * 
gators whose interest was aroused by reports of this «ey 
of frozen sleep, Dr. Parker is apparently the first tog es 
on record with a practical suggestion for its use in fii - 
other than cancer treatment. be pr 
The Harvard method of inducing frozen sleep, as Dr f pn 
Parker describes it, is similar to that used by cance 
patients. At Harvard the fishes or reptiles are immer 
for 10 to 15 minutes in water and cracked ice or cracke 
ice alone. They are then laid on cracked ice for a Ty; 
operation. 
The Philadelphia doctors put their patients in 2 roumiBpyiro 
cooled to about 50 degrees Fahrenheit, used an aorted 
conditioning unit to keep the body temperature belirapk 
95 degrees Fahrenheit, and surrounded patients with 1 Pre 
bags and coils in which ice water circulates. The patie highly 
were kept in this frozen sleep for several days. Befiy 0, 
turning on the cold, however, the patients were put Bctual 
sleep with sleeping medicines. bf our 
The animals at Harvard, Dr. Parker says, reco'GMlBubsta 
quickly and satisfactorily from their frozen sleep at Boluti 


ordinary temperature of the laboratory and ‘the animil iskin, 
so treated may be almost at once tested in a particili pr, 
way without waiting for the gradual disappearance fluspe, 
their systems of an anesthetizing drug.’’ pictur 
he fi 

SPECTROSCOPICAL ANALYSIS OF hater 
VIRUSES bf her 

THE first spectroscopic analysis of viruses, ultra-mit™~Mlood 
scopic disease-producing entities, and their constiti@ The 


proteins and nucleic acids, has been made by Dr. Geol fa 
I. Lavin, of the Rockefeller Institute for Medical Reseagiioncer 

Dr. Lavin investigated three plant viruses—the ¢la"MBy in 
tobacco mosaic virus, the latent mosaic virus and the "Mplobir 
bacco ringspot virus, all of them crystallized in ‘Bator 
pioneer researches in this field by Dr. Wendell M. StoqiMBaid 
and Dr. Hubert 8. Loring of Princeton. 
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The crux of his technique, as explained at the Conference 
1, Spectroscopy at the Massachusetts Institute of Tech- 
ology, was the use of a continuous light source, in 
Mm ference to the more usual source, and fractionation or 
jiting of the complex biological substances with which 
q , was dealing, @ procedure which may well revolutionize 
ecepted spectroscopic methods of attacking intricate 
pedical and biological problems. 
Nucleic acid is apparently a rather prominent constitu- 
at of some viruses at least, for Dr. Lavin found it in all 
ree of the plant viruses with a particularly high concen- 
vation in the tobacco ringspot. The presence of indole- 
wtic acid was also indicated. 
© That the amino acids which go to make up a protein 
yay at times be hitched together in a very peculiar way 
a3 indicated by Dr. Lavin’s study of papain, a protein- 
plitting enzyme, in which he was unable to find the amino 
eid, tyrosine, until after the enzyme had been hydrolyzed 
by Dr. J. S. Fruton. 
‘He has also used the spectrograph to analyze urine, 
hotographing fractions prepared by Drs. K. Dobriner 
nd C: P. Rhoads so precisely that he was able to identify 
number of physiologically important materials. Two 
ears ago he made the first spectroscopic analysis ever 
lone of an enzyme, pepsin. 
In all, Dr. Lavin has investigated proteins both con- 
ining and deficient in aromatic amino acids and with 
arying concentrations of nucleic acid, problems which 
re virtually hopeless chemically. He has also examined 
he protein fraction of pneumococci, the causative agents 
f pneumonia. 


SPECTROSCOPIC STUDIES OF 
HEMOGLOBIN 


f Tue first studies ever made of hemoglobin, the red, 
xygen-carrying material of the blood, within its natural 
uvironment of the red blood cells themselves, were re- 
orted to the Conference on Spectroscopy by Dr. David L. 
prabkin, of the University of Pennsylvania. 
f Previous spectroscopic researches in this knotty but 
ighly significant field have been limited to investigations 
m' concentrated solutions of the pigment, prepared by 
ctual destruction of the red cells themselves. Thus much 
=‘ our knowledge has been drawn from studies not of the 
ubstances in their natural environment but of their 
plutions obtained by extraction, a procedure possibly 
isking chemical change. 

Dr. Drabkin dealt with a rather complicated turbid 
uspension of the red blood cells which gave a distorted 
picture requiring interpretation. His results constitute 
he first aceurate deductions ever made on biological 
haterial, Preliminary studies indicate that the spectra 
if hemoglobin and its derivatives are the same within the 
blood cells as those obtained extracellularly. 

The method has already found an additional application, 

facilitating aceurate determination of hydrogen ion 
*ncentration within the red blood cells. This is done 
PY intracellularly converting the hemoglobin to methemo- 
Bobin, its oxidized form, and using the well-known indi- 
ator properties of this latter compound. Dr. Drabkin 
aid that this unique method of using the main cellular 
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constituent to determine reactions within the cell appears 
‘*most promising.’’ Heretofore such methods as punctur- 
ing the cell with a micro-needle, which injures the cell, 
have been used. 

Dr. Drabkin also reported progress in a spectroscopic 
study of protein denaturation which may throw con- 
siderable light on the structure of the complex protein 
molecule. Urea, he found, may play an important role 
in the denaturation process, for whereas hemoglobin is 
denatured no more rapidly in alkali than in concentrated 
urea solution, the presence of both reagents speeds the 
process some sixty-fold. 


THE WING BEATS OF INSECTS 


Stupiks of the almost incredibly fast beatings of insect 
wings, in some cases as high as 350 strokes per second, 
are in progress at Harvard’s Biological Laboratories as 
the first step in a comprehensive research program aimed 
at understanding the physiological processes which sustain 
this exceptionally vigorous activity. 

The investigation, directed by Dr. Leigh E. Chadwick, 
is aided by the high speed stroboscopic and photographic 
technique perfected by Professor Harold E. Edgerton, of 
the Massachusetts Institute of Technology. With ex- 
posures as fast as a 25,000th of a second, sharp, stop 
action photographs can be obtained of the whirring wings 
or the insects can be observed visually, either stopped 
altogether, at slow motion or even in reverse. 

Outstanding among Dr. Chadwick’s preliminary findings 
is the first conclusive answer to an old scientific argument, 
whether the speed of the wing beat varies among species, 
among individuals of the same species or even in the same 
individual under different external conditions. Dr. Chad- 
wick finds there is considerable variation in all these 
cases. 

Different individuals of his most useful subject, 
drosophila the fruit fly, for example, vary in wing speed 
from about 9,000 beats per minute to possibly 13,000 
under normal conditions. Increasing temperatures sky- 
rocket the rate from 6,000 at 50° Fahrenheit (10° Centi- 
grade) to double that at 84° F. (29° C.) Fatigue naturally 
lowers the rate, even at high temperatures, but the fruit 
fly can usually manage two or three hundred thousand 
strokes before exhaustion. 

Wing speeds of moths and butterflies also vary widely 
among different species. The common big yellow swallow- 
tails, for example, average about six beats a second, while 
hawk moth speeds run as high as 90 per second. The 
honey bee averages between 160 and 220 per second, the 
bumblebee, 240, the common house fly about 160. Dragon 
flies, at 30 per second, have the peculiarity that the rear 
set of wings precedes the front set in the beating, in 
contrast to the case for other types of insects. 

To appreciate these tremendous speeds, compare them 
with high-speed physical exercises of other animals: man 
ean do a fast one-finger piano trill at about 10 beats per 
second; the leg of a scratching mouse does about 20 per 
second; the wings of a hummingbird, much too rapid to 
be seen, go about 50 beats per second. 

Dr. Chadwick is also studying the effects of atmospheric 
pressure on wing-speeds and correlating his findings with 
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oxygen consumption as a clue to internal physiological 
activity. Associated with him in the study are three 
research students, Carroll M. Williams, Darcy Gilmour and 
P. Pearson. 


THE NEW COURSE OF THE YELLOW RIVER 

THE treacherous, silt-laden Yellow River, ‘‘China’s Sor- 
row,’’ will go on a flood rampage in a few weeks in the 
no man’s land between contending Japanese armies and 
Chinese guerillas which will exceed the war in destructive- 


ness, Norman D. Hanwell, of the American Council of the ~ 


Institute of Pacific Relations, predicted. He stated that 
the river’s new course, which it carved out for itself last 
year in one of its periodic shifts, is too small to take care 
of the flow of water from summer rains. Twelve million 
people in the province of Kiangsu, in one corner of which 
Shanghai is located, will eventually be dispossessed and 
forced to move because the land on which they live is 
below sea level and is also in the river’s way. 

‘There is little hope that the river can be returned to 
the bed from which it so recently fled,’’ according to Dr. 
Hanwell. ‘‘On former occasions efforts to force the 
river back to its ‘proper’ bed were under way long before 
it was able to form a definite new channel of its own. 
In addition, those charged with the responsibility of con- 
trolling the rampant river had certain facilities at hand 
which are no longer available. Access to transportation 
facilities and materials necessary for curbing the river 
are now cut off by the war. The most serious breach re- 
mains, it is reported, in the ‘no man’s land’ between the 
Japanese and Chinese ‘lines.’ So long as hostilities con- 
tinue... it appears unlikely that effective counter- 
measures can or will be taken to avert an otherwise 
almost inevitable catastrophe.’’ 

Last year the Yellow River caused enormous destruction 
when it changed its course, usurped the beds of two other 
rivers and ended up by flowing through the Grand Canal 
into the Yangtze River. The Yangtze, itself in flood due 
to melting western China snows and dykes cut by fighting 
armies, backed up and overflowed Lake Poyang as a 
result. 


ITEMS 


ADMINISTRATOR CLINTON M. HeEstTeER, of the Civil Aero- 
nautics Authority, said in an address at St. Louis that 
airlines of the United States hung up an all-time 
year-round safety mark of 42,000,000 passenger miles per 
passenger fatality during the year ending June 30. While 
the nation’s domestic lines were piling up 630,000,000 pas- 
senger miles, only 15 passengers lost their lives in four 
accidents. Mr. Hester’s figures do not include American 
flag lines operating abroad. The best previous year-round 
record is about a third as good. 


Tue U. 8. Antarctic Service, the newest government 
bureau, denied that its first project, the forthcoming 
Federal expedition to the Antarctic, is being made to 
claim South Polar region lands for the United States. 
It is stated by Roger Hawthorne, its press representa- 
tive, that the expedition is being made for purposes of 
exploration and study. Land can be claimed only by 
formal proc'amation of the State Department. The 


VOL. 90, No, on 


expedition will, however, make reports of its finding, upg 
which the department may wish to act. The new Fede 
agency, of which Admiral Byrd is executive officer, }, 
no definite plans beyond the expedition, although jt ; 
expected to be a semi-permanent government buregy, I 
may station men in the Antarctic for the next severa] Yeargl 
if the expedition and the status of international ¢lain, fh 
the region make it advisable. 


A new highly purified diphtheria antitoxin, develope 
England, is reported in the Journal of the American ej 
cal Association. Animal experiments indicate that this , 
fined antitoxin is more rapidly and completely absorhy 
from subcutaneous tissues than is the American antitoy 
The Wellcome Laboratories, England, have develope 
method of large-scale purification of diphtheria antitoy 
based on a fractional enzymic action. ‘‘The possibjli 
that such enzyme purifications may be generally applicabi 
to antiserums demands prompt investigation,’’ according 
to an editorial appearing in the Journal. 


BEES will fly in Russian greenhouses to pollinate flower 
just as they do out of doors, according to Tass, the Soviel 
telegraphic news agency. Experiments in the greenhou 
of the Agricultural Exhibition of the Soviet Union showed 
that when bees were used for the pollination of hothougf 
cucumbers the crop was increased by forty per cent. ov 
that obtained through the hand-pollination method. 


THE first studies of remote interstellar ‘‘ atmospher”’ 
were announced at the meeting of the American Associa; 
tion for the Advancement of Science in Milwaukee by Dr, 
Otto Struve, director of Yerkes Observatory and of tl 
new McDonald Observatory in Texas. It was at the latter 
institution that the studies were made, with a powerfill 
new instrument known as the nebular spectrograph. Thre 
hour exposures were necessary, using specially sensitizé 
photographie plates, to get ‘‘snapshots’’ of the faiat 
glow of these gases of space, split up into the lines tli 
tell of their chemical nature. Sixty-five such spectri 
photographs have been made. These gases, and indedl 
all kinds of drifting matter in the deeps between the stan, 
are of course very thinly spread out. Dr. Joel Stebbins, 
Washburn Observatory, stated that light traveling througt 
one mile of the earth’s atmosphere loses more of its i 
tensity than it would in passing through a quadrillion mils 
of interstellar space. 


A star that periodically half hides itself behind pul 
of smoke, like an automobile with a dirty, soot-chokdl 
muffler, was described by John A. O’Keefe, of the Yerktt 
Observatory, at the recent meeting of the American Ass0 
ation. This star, an inconspicuous member of the “ 
stellation Northern Crown, is a variable, that is, ! 
undergoes periodic fluctuations in brightness. Five yea" 
ago another astronomer, E. Loreta, suggested that th 
star produced its own dimmings by puffing out cloué 
of obscuring matter. Mr. O’Keefe’s studies indicsl 
that these clouds are probably composed of arbi 
dust—in effect, smoke. The star apparently expels tm 
carbon in the state of a vapor or gas, which speeds out” 
a distance of about four times the star’s diameter and the 
condenses into solid particles. 
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Biological Texts 


Quantitative Zoology. Numerical Concepts and Methods in the 


Study of Recent and Fossil Animals 


By Georce G. Simpson, The American Museum of Natural History, and ANNE Rog. Mc- 
Graw-Hill Publications in the Zoological Sciences. 414 pages,6x9. $4.00 
New in approach, presentation, and treatment, this book provides the student with sound basic principles of the 


quantitative phases of zoology and paleontology and with detailed means of dealing with these data in the most valid 
mand enlightening way. Much attention is paid to dynamic problems, such as those of contingency, regression, and 


growth. 


Principles of Forest Entomology. ew second edition 


By SAMUEL A. GRAHAM, University of Michigan. McGraw-Hill Publications in the Zoolog- 

ical Sciences. 392 pages,6x9. $4.00 

As in the first edition of this successful text, the objective has been to present the subject of forest entomology from 
the forestry viewpoint. The book emphasizes the influence of the insects on the forest, rather than the insects as such. 
Significant new material has been included to bring the treatment up to date, and to cover the many advances that 
have been made during the last decade. 


rere’! 


of Genetics. New third edition 
y Dy By EpmMunp W. Sinnott and L. C. Dunn, Columbia University. McGraw-Hill Publications 
f thy in the Botanical Sciences. 410 pages,6x9. $3.50 


latte This distinctive text gives a well balanced, well rounded treatment of the subject. The new third edition has been 
verti brought completely up to date to include current developments in genetics. A large amount of new material, new 
new illustrations, ete., has been added. 


tized 
Animal Ecology. Mew second edition 


By A. S. Pearse, Duke University. McGraw-Hill Publications in the Zoological Sciences. 
642 pages,6x9. $5.50 


The second edition of this pioneer text gives a general survey of the science of the responses of animal organisms to 
the factors of their environment. It discusses physical, chemical, and biological factors; succession; the various 
groups of animals; relations of animals to plants and to color; ete. New material has been added, and the entire 
book has been completely rewritten and reorganized. 


Fundamental Principles of Bacteriology 


With Laboratory Exercises 
By A. J. Saute, University of California. 679 pages,6x9. $4.00 


This combined textbook and laboratory manual lays particular stress upon fundamentals, gives explanations of all 
Phenomena deseribed in the book insofar as it is possible to do so, and emphasizes the importance of chemistry in 
the study of bacteriology. The illustrations are a noteworthy feature of the book. 


ouds Send for copies on approval 


lm McGRAW-HILL BOOK COMPANY, INC. 


830 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A VACUUM TUBE OF LONG LIFE 
(Copyright, 1939, by Science Service) 

A VACUUM tube that will give nearly eleven and a half 
years of continuous service, night and day, has been de- 
veloped by Dr. A. W. Hull, of the General Electric Com- 
pany. The tube, setting a new high in length of life for 
vacuum tube devices, is a mercury vapor thyratron which 
is used to convert alternating current into direct current. 
Tubes of this type carry very large electrical currents and 
can be used as commutators for direct current motors such 
as in elevators. They also are employed in experimental 
methods of power transmission by direct current. 

The new tubes exceed by 100 per cent., in their probable 
length of life, the famous 50,000-hour tubes which early 
this year gained public notice by investigations of the 
Temporary National Economic Committee in Washington. 
Dr. Frank B. Jewett, president of the Bell Telephone Lab- 
oratories, was questioned by the committee about the 
vacuum tubes, giving 50,000 hours of useful service, which 
were employed by the telephone company as ‘‘repeaters’’ 
on its long-distance telephone lines. 

High-cost precision construction explained the long-life 
of the telephone tubes. It was disclosed that while they 
were adaptable to the average radio set they would outlast 
the set several times and that the set would be obsolete 
long before its tubes were worn out. Their higher cost 
rendered them economically impracticable for ordinary 
radio use. 

Dr. Hull’s new vacuum tube owes its long life, in con- 
trast, to a new type of cathode which emits the electrons 
within the tube. Ordinary cause of tube failure, he ex- 
plains, comes because the electron-emitting material on the 
cathode (barium oxide) is gradually used up and finally 
fails. In the new Hull-type of thyratron there is built 
inside the tube a reservoir of the active electron-emitting 
material. Known as a ‘‘ dispenser cathode’’ this reservoir 
serves the dual function of a heater (to make the electrons 
go off) and as a dispenser of the coating. Some of the 
new type tubes have been in experimental service for 
30,000 hours, or nearly three and a half years. 

One tube, accidentally broken at about 20,000 hours, was 
examined. It was found that less than half of the barium 
oxide supply had left its container at that time and that 
half of this half was still within the cathode enclosure 
doing its job of emitting electrons. This means that 
20,000 hours is probably less than a quarter of the life of 
the tube. This is the reasoning behind the statement that 
the tubes may last 100,000 hours or nearly eleven and a 
half years of continuous service, 24 hours a day. 

The thyratrons under test are carrying very high cur- 
rents, 175 amperes, but have not yet shown any deteriora- 
tion of their vacuum. The new tube is described in the 
current issue of the Physical Review. 


STAINLESS STEEL 


TuatT the Achilles heel of stainless steel—its inability 
to resist the corrosive action of sea water—may be pro- 


tected by the addition of tiny traces of silver, has been 
discovered at the Massachusetts Institute of Technology, 

The new discovery, which should have great importanes 
in marine and naval construction, arose from Observations 
that a salt of silver, silver chloride, is insoluble in sy 
water. Out of this knowledge Professor R. 8. Willian, 
and his associates have found that as little as 0.42 pg 
cent. of silver will cut down stainless steel’s salt wate 
corrosion more than 80 per cent. Not only is corrogigy 
resistance improved, but the heat conductivity of stainles 
steel—another weak point—is increased 26 per cent, by 
the addition of only .14 per cent. silver, according to the 
report of Arthur D. Little, Ine. Other advantage 
claimed for silver-steel is a greater ease of machining anj 
an improved polish. A very uniform and highly polishe 
surface in itself inhibits corrosion. The corrosion of staip. 
less steel in sea water comes from tiny electrical batterig 
created on the surface of the steel plate by differences in 
oxygen concentration. A barnacle, on a ship’s bottom, 
for example, might be the cause of this oxygen difference, 
In the myriad of tiny batteries created by this or a sini- 
lar process, the formation of chloride compounds of the 
metals in the alloy is favored. These chlorides are soluble 
and wash away, leaving a pitted surface. As the pits 
deepen the difference in concentration of oxygen increases 


and the corrosion goes faster and faster until the entin § 


plate of stainless steel becomes honeycombed. To the eye 
its surface may look unmarred but at the danger point it 
may suddenly collapse. 

The function of the silver in the alloy is to make insél- 
uble chlorides under the action of sea water which forma 
thin, guardian layer. 


THE MATERNAL DEATH RATE 
THE death rate from childbirth in the United States 


falling spectacularly. While there is much that can and] 
should be done to improve American obstetrics, the siti § 


ation is by no means as unfavorable as both the publit 
and the medical profession have been led to believe. 

The Journal of the American Medical Association I 
cently published ‘‘an obstetric audit’’ made by Dr. Scott 
C. Runnels, of Cleveland, secretary of the Hospital 0b 
stetric Society of Ohio. 

The black picture of the maternal death rate in the 
United States, exceeded only by that of Chile and Set 
land, has been much publicized. Dr. Runnels’s aul 
shows that the charge that American hospitals are unsalé 
places in which to have a baby certainly does not app 
to all hospitals. It further shows that the charge thi 
preventable sepsis is rampant is, to say the least, ‘‘a fi 
grant misrepresentation.’’ While deaths from all caus 
declined between 1929 and 1937 by 7 per cent., the puet 
peral death rate declined 30 per cent. Hospitals and 0b 
stetricians have, therefore, made tremendous strides. 

Dr. Runnels makes a careful distinction between tH 
puerperal death rate and the obstetric death rate. 1 
the former are included abortions and ectopic (tube) pr 
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BELL 
ELEPHONE 
SYSTEM 


The Bell System cordially invites you to visit its exhibits at the New York 
World’s Fair and the Golden Gate International Exposition, San Francisco 
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nancies. Neither of these situations can be charged 
against the obstetrician or the hospitals. Yet almost 
half of the deaths commonly classified as due to puerperal 
septicemia are due to abortion. ; 

Localities show sharp variability in puerperal death 
rates. In 1938, for instance, the maternal mortality for 
the states ranged from a low of 25 per 10,000 births in 
Connecticut to a high of 92 in Nevada, a rate almost 
four times as great. Twelve states had a rate below 40; 
ten had a rate above 60. In cities the maternal death rate 
is higher than in rural areas. Dr. Runnels’s audit attrib- 
utes this fact to the influx of non-resident patients who are 
taken to city hospitals when serious conditions develop. 
The same explanation is given of the fact that the hos- 
pital puerperal death rate is higher than the home rate. 
When serious complications develop during labor at home, 
the patient is whisked off to the hospital. 

In commenting on the decided and accelerated strides 
in the reduction of maternal mortality, Dr. Runnels con- 
cludes the following: ‘‘Supervision by the hospital of the 
character of obstetrics practiced within its walls and tue 
enforcement of early consultation in the case of abnormal 
labor has become recognized as essential. As the births 
of the United States increasingly occur in well-organized 
hospitals and come increasingly under the supervision of 
trained obstetricians, maternal mortality and morbidity 
will continue to improve. If obstetric conditions were 
as favorable over the entire United States as are those 
existing to-day in a quarter of the country, there would be 
an annual saving of 2,500 lives.’’ 


THYROID GLANDS KEPT ARTIFICIALLY 
ALIVE 
(Copyright, 1939, by Science Service) 

A NEW lead for an attack on the kind of goiter known 
as Graves’s disease has been obtained from human thyroid 
glands kept alive on artificial medium outside the body 
for the first time for from three weeks to two months in 
the Lindbergh-Carrel heart apparatus. The studies may 
revolutionize the treatment of this kind of goiter, char- 
acterized by popping eyes. They are reported by Drs. N. 
Chandler Foot, Lillian E. Baker and Alexis Carrel, of the 
Rockefeller Institute for Medical Research and Cornell 
University Medical College and New York Hospital, in the 
current issue of the Journal of Experimental Medicine. 

The thyroid glands were taken from patients operated 
on for Graves’s disease. The glands were immediately 
placed in fruit jars, the covers were clamped on, the jars 
wrapped in sterile cotton, and then whisked from the hos- 
pital to the neighboring Rockefeller Institute. There the 
glands, after preliminary treatment, were placed in the 
apparatus designed for Dr. Carrel by Colonel Charles E. 
Lindbergh. They were nourished on solutions or media 
instead of blood. Different kinds of solutions were tried, 
but the glands, it was found, could be kept alive and 
healthy for weeks on a completely artificial, synthetic 
solution which contained only a tiny amount of blood 
serum, just enough to act as a solvent for vitamin A. 

A remarkable cancer-like change occurred in one of the 
glands during the six to eight weeks that it remained in 
the apparatus. The change was great enough to deceive 
a competent thyroid surgeon who examined sections of 
this gland into thinking the sections were from cancer tis- 
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sue. No reason for this change was found, ang 44, 
about one month, the gland became more norma] looking 
A hint that the serious thyroid gland disorder, Graves! 
disease, may be due to some condition quite outside gam" 
gland was found in studies of the human glands jy 4 
Lindbergh-Carrel apparatus. The changes in the gang 
that appear in Graves’s disease were increased and intenglmme® 
fied when small amounts of extracts from the cortex of yj * 
..adrenal glands and from the pituitary gland were aji 
to the nourishing solution on which the glands lived jy ym 
Lindbergh-Carrel heart. Thyroid gland hormone jjwémme”°? 
female sex hormone material, adrenalin and insulin yume?” 
also tried, but produced changes only in connection yj 
the adrenal cortex hormone and the pituitary horny 
Dr. Baker, in response to a Science Service inquiry, .j 
that ‘‘It is too early to say whether Graves’s disease { 
matter of something other than the thyroid gland,”’ 
present she is more concerned with the fact that hum 
organs can be kept alive for long periods in the apparat 
One of the great advantages of the method is that 4 
organs can be kept alive on artificial media for |y 
periods, during which the effect of the continuous actig 
of small amounts of gland extracts and other chemi 
can be studied. ‘‘Such experiments are probably of tj 
utmost importance,’’ Drs. Baker and Carrel state, ‘six 
this may be the way that certain profound changes g 
produced within the body.’’—JANE STAFFoRD. 


A NEANDERTHAL SKULL FOUND IN Cay 
NEAR ROME 

FOLLOWING its discovery in a cave at Monte Circe,# 
promontory on the Tyrrhenian Sea, fifty miles south 
Rome, the world’s most perfectly preserved specimen of 
Neanderthal skull is being studied by Professor Seg 
Sergi, head of the Institute of Anthropology at the Rog 
University of Rome, in an effort to uncover new rad 
characteristics of this early man. 
Both Professor Sergi and Professoz Alberto (at 
Blanc, who first identified the skvll on tt scene of d 
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covery, say that it is in an almost perfect state of preBternat 
vation except for a fracture in the right temporal 
This was caused by a series of blows on the head, PUM iatio; 
ably during a battle with clubs, 70,000 or 80,000 yemrth de 


ago. grees 
In addition to the anthropological importance of Wy just 
skull, which is the third of its type found in Italy, fs Tu ) 
ized bones of animals discovered in the eave give evidem - 
of Neanderthal man’s mode of life. The bones inti! a re 
fragments of those of prehistoric elephants, rhinocer ay Ht 
giant horses, all showing evidence of fractures. The fit os hi 
of the cave was literally paved with these bones. ny 
Discovery of the cave was made by accident ™ A 
property of Antonio Guattari, owner of a small Te 
hotel at Monte Cireeo. While digging foundations! 
enlarging the hotel, workmen found the entrance Wi the 1 
had been sealed as the result of a landslip, believed 
have occurred during the last glacial period, about 5!) 


years ago. The skull was found in a large open spa ALASK. 


the end of a passage in a crude circle of stones. Tt MERVision 
lain there untouched for all these thousands of 1 king y 
Guattari notified Professor Blane, who completed tle 4s fo 
vestigation, and brought the skull to Rome. Failut ipPeditio 


find any bones of the skeleton leads to the belief ® 
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» skull may have been brought to the cave and possibly 
qin a sacrificial ritual. Other bones found on the 
Bor have been identified as those of bears, deer, panthers, 
and hyenas. 

According to Professor Blanc, scores of ¢aves and grot- 
ies in the Monte Cireeo area were formed when the 
, was thirty to forty feet above the present level, and 
; action scooped out hollows in the soft rock. At the 
ginning of the last glacial period the formation of ice 
™s,|js caused the sea-level to drop. It was then prehis- 
ic man found the dry grottoes and began living in them. 
wly a new change of climate took place causing sudden 
os and drops in temperature. Alternating periods of 
Mczing caused splitting of rocks and landslips, burying 
e caves under masses of stone and earth. In the post 
jacial period, melting of ice caused the sea to rise again, 
ashing away the earth in many of the grottoes, but fail- 
iy to reach the height of the eave of the Neanderthal 
hull, leaving it sealed until the accidental discovery. 

B following the finding of the skull, the cave was closed 
the Italian Paleontological Society, but exploration 
ill be continued in the fall after assembling and cata- 

guing the bones taken out during first excavations. Two 

her Neanderthal skulls have been found in Italy, one in 

#29 and the other in 1935, both in the Sacopastore region, 

Bar Rome, but neither is as well preserved as the new 

sovery. However, the occipital opening at the base 

one of the skulls was particularly well preserved, eua- 

ing Professor Sergi, of the Royal University, to establish 

br the first time that Neanderthal man walked erect, and 

bt with an ape-like posture with head thrust forward as 

eviously believed. The horizontal plane of the opening 

the skull shows that the bones of the neck fit perpen- 

ularly into the opening, causing posture to be erect, as 

present-day man. 


ITEMS 

DiscoveRY of a comet by an amateur French observer 
med Rigollet was bulletined to American observatories 
Harvard Observatory on the receipt of data from the 
ternational Astronomical Bureau of Copenhagen. It is 
phth magnitude and located near the horns of the con- 
‘lation Taurus at right ascension 4 hours, 54 minutes; 
rth declination, 26 degrees. It is moving about four 
grees northeast daily and can be seen in the eastern 
} just before dawn with a small telescope. 


Tae Navy’s study to determine if Anastasia Island, 
ar St. Augustine off the Florida Coast, will be useful as 
Site for a new naval observatory has disclosed that it 
salready been used for astronomy on at least one pre- 
bus historic oceasion. On the top of old Fort Marion 
the island is a plaque, showing that French army 
cers there observed a transit of Venus on December 6, 
82. Transits of Venus can oceur only four times in 243 
rs, according to Captain J. F. Hellweg, superintendent 
the U. S. Naval Observatory, who studied the old 
ench marker, 


ALASKAN Eskimos have already been set to work by the 
‘sion of Arts and Crafts of the Office of Indian Affairs 
king mukluks—reindeer fur boots—and parkas or fur 
bds for members of the forthcoming U. 8. Antarctic 
edition. Sailmakers in Boston are also at work on 
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clothing made of tight-woven cotton airplane fabric which 
is both wind-resistant and light in weight. The Antarctic 
Service, which is organizing the expedition, reports that 
the Eskimos are being paid for their work out of funds 
for the expedition. The Indian Office regularly employs 
them in making similar garments. Other clothing for the 
expedition will come from War Department stocks or will 
be bought from the open market. Leather ski boots are 
to be used for traveling. The men will wear long flannel 
underwear during the entire year they are in the Antarctic. 


THE Chinese Government is getting aid from the League 
of Nations in its fight against plague, cholera, malaria 
and other epidemic diseases, the League’s Health Organi- 
zation announces from Geneva. Experts in the fight 
against plague and cholera are now working in the north- 
west and center of China, according to Dr. M. D. Mac- 
kenzie, who has just returned from China where he has 
helped arrange for the assistance of the league to the 
Chinese Government. The league has established a trans- 
port service to provide these experts with the stores they 
need for the fight against plague and cholera. Health 
conditions on the road to Burma, China’s life line at pres- 
ent, are under the supervision of a league expert who is 
serving as technical adviser to the Chinese Government. 
Malaria is particularly malignant in regions traversed by 
this road and constitutes a serious menace to the transport 
workers, the road menders and the regions to which the 
road leads. Much of the work of the medical and engi- 
neering experts has been concentrated on this road, at the 
request of the Chinese Government. 


SPECIFIC chemical remedies, such as sulfanilamide, will 
be available in the future for practically all the common 
infections on germ diseases, was predicted by Dr. E. H. 
Northey, of the Caleo Chemical Company, at a special 
research conference of chemists on Gibson Island, Md. 
Sulfanilamide itself and its derivatives have proved suc- 
eessful against a wide variety of diseases of bacterial 
origin, including blood poisoning, abscesses and sore 
throats where they are caused by streptococci; the ven- 
ereal diseases, gonorrhea and chancroid; meningitis; 
erysipelas; and, most important from the viewpoint of 
mortality, pneumonia. Chemicals derived from sulfanil- 
amide now under test show promise of value against tuber- 
culosis and virus diseases, the latter being the group which 
includes infantile paralysis and influenza. Sulfanilamide 
derivatives reported by chemists working to produce new 
and better chemical remedies of this sort now number 778. 


IDENTIFICATION of three previously undetected mole- 
cules of matter, which can probably soon be found in the 
sun, was announced to the conference on spectroscopy at 
the Massachusetts Institute of Technology by Dr. H. G. 
Howell, of University College, Southampton, England. 
They are the oxides of iron, nickel and cobalt, none of 
whose spectra has ever been reported heretofore. If 
found in the sun, these will bring to 30 the number of 
molecules known to exist there and in all probability in 
all stars of a similar type. Several other molecular com- 
binations thought most likely to be present have not yet 
been found, partly due to lack of laboratory data con- 
cerning them and partly because the properties of these 
molecules make detection exceptionally difficult. 
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EPPLEY 


THERMOPILES 


for 


RADIANT ENERGY 
MEASUREMENTS 


A view of some of the apparatus used for 
calibrating thermopiles at the Eppley Lab- 
oratory, Inc. 


Adequate manufacturing, testing and 
calibrating equipment in the hands of 
our skilled and experienced technicians 
insures satisfaction to the users of Ep- 
pley Thermopiles. 


We are prepared to furnish thermopiles 
of either bismuth-silver or copper-con- 
stantan, mounted in vacuum or air type 
cases. We also furnish thermopiles 
and mountings especially designed to 
meet individual needs. A card will 
bring you our Bulletin R-3 which con- 
tains illustrations, sample curves, com- 
plete descriptive matter, prices, refer- 
ences, etc., with regard to Eppley 
Thermopiles. 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


NEWPORT, 
U.S.A. 


Choose Furniture tha 
“Lets Your School GROW’ 


Lincoln Science Desk No. D-503 


When you have laboratory furniture to buy, thi 
first of Kewaunee. It’s the certain way to say 
time and money and to be sure of maximun; 
service, student accommodation and value, 


Call on Kewaunee Engineers to assist with yo 
equipment plans. That’s the way to make sy 
the furniture you install now will allow yo 
school to grow. No charge or obligation for thi 
valuable service. 


C. G. CAMPBELL, PRES. AND GEN. Mar. 
115 Lincoln St., Kewaunee, Wis. 
Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1208 Madison St., Evanston, Ill. 
Representatives in Principal Cities 


No. 10 Analytical Balance oe 


HENRY TROEMNER 


The Standard of Excellence for 99 years. 


Manufacturer of the highest grade Analytical 
Assay and Pulp Balances and Weights of Prt 
cision. | 

Catalog 19298 


911 Arch Street 
Philadelphia, Pa. 
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TEXTBOOK of ZOOLOGY 


This new and different textbook presents the animal king- 
dom in a logical and natural way, and carries the interpre- 
tation of the facts in terms of the principles involved. In 
addition to the usual material in Zoology texts, this book 
presents many practical and interesting phases such as Re- 
generation, Animal Distribution, Wildlife Conservation, Ani- 
mal Behavior. By GEORGE EDWIN POTTER. 843 pages, 


illustrations. Price, $5.00. 


A TEXTBOOK of GENERAL BIOLOGY 


This text, covering the entire biological field is divided into 
three convenient parts: I—the Unity of Life. II—Problems 
of Biology. III—Plant and Animal Kingdom. By E. 
GRACE WHITE. 2nd Edition. 667 pages, 336 illustra- 
tions. Price, $3.50. 


TEXTBOOK of HISTOLOGY 

Emphasis is laid in this text on the “physiological” ap- 
pearances end their relation to function. The reactions of 
tissues to various conditions are briefly described. By 


$4.50. 


ESSENTIALS of COLLEGE CHEMISTRY 


This text is presented for the use of beginning college stu- 
dents. The primary objective is to ground the student 
thoroughly in the use of the basic principles of chemistry 
ina manner that will enable him to continue in any of the 
specialized branches of the science. By G. H. WHITE- 
— R. G. COFFIN. 514 pages, 32 illustrations. 
rice, $4.00. 


EVELYN E. HEWER. 365 pages, 340 illustrations. Price, . 


FUNDAMENTALS of BIOLOGY 


This book presents the more important biological facts briefly 
enough to permit’a complete comprehension of the subject 
as a whole and serves as a skeleton to which such additional 
data may be added as seem desirable. It systematizes and 
condenses the present biological knowledge so that it can 
be more easily taught, visualized and mastered. By WIL- 
LIAM C. BEAVER. 896 pages, 299 illustrations. Price, 
$4.50. 


A TEXTBOOK of BACTERIOLOGY 


This book applies the fundamentals of bacteriology to the 
medical side of the subject. A well-balanced and effective 
bacteriology for the student. By R. W. FAIRBROTHER. 
457 pages. Price, $4.50. 


TEXTBOOK of PHYSIOLOGY 


In compact form this book deals with every phase of physi- 
ology including the interrelation of each organ and part with 
all the others. All the material in this new edition has 
been brought up-to-date. By W. D. ZOETHOUT. 6th Edi- 
tion. 714 pages, 291 illustrations. Price, $4.00. 


MACLEOD’S PHYSIOLOGY in 
MODERN MEDICINE 


This book brings to teachers and students the viewpoints of 
teachers in many of the best schools in America. Balanced 
in its discussion of pure physiology in its relation to clinical 
medicine and surgery this work is a masterful revision of 
the pioneer work on clinical physiology. By PHILIP I. 
eg 8th Edition. 1051 pages, 355 illustrations. Price, 


CLINICAL LABORATORY 
METHODS and 
DIAGNOSIS 


FUNDAMENTALS of 
HUMAN PHYSIOLOGY 


The complete book on laboratory 
procedures, giving ALL the labo- 
ratory methods used in the prac- 
tice of medicine. By R. B. H. 
GRADWOHL. 2nd Edition. 1607 
pages, 492 illustrations, 44 color 
plates. Price, $12.50. 


FUNDAMENTALS of 
ANATOMY 


The general plan followed in this 
book is a description of systemic 
anatomy with particular emphasis 
on the living rather than the dead. 
The author has kept in mind the 
essentially practical significance of 
a knowledge of anatomy in both 
its professional and lay aspects. 
By CARL C. FRANCIS. 320 
pages, 175 illustrations, 26 color 
plates. Price, $2.75. 


Laboratory Manuals 


Laboratory Outlines of General Biology 
—By WILLIAM C. BEAVER. 165 pages, 25 
illustrations. Price, $2.00. 


Laboratory Outline for General Zoology 
—By GEORGE EDWIN POTTER. 281 pages. 
Illustrated. Price, $1.75. 


A Laboratory Outline of General Biology 
—By E. GRACE WHITE. 261 pages. Illus- 
trated. Price, $1.50. 


Laboratory Manual for Elementary 
Physiology—By LALIA V. WALLING and 
KENNETH SILER. 3rd Edition. 176 pages. 
Price, $1.50. 


An Introduction to Experimental Hu- 
man Physlology—By W. W. TUTTLE and 
G. CLINTON KNOWLTON. 138 pages. Price, 
$1.50. 


An Outline of Laboratory Work in Inor- 
ganic Chemistry—By CGC. H. WHITEFORD, 
R. G. COFFIN and ELIZABETH M. WING. 
222 pages. Price, $1.50. 


Written by a master teacher and 
investigator whose accomplish- 
ments in the field of physiology 
need no comment, this new edi- 
tion covers the entire field of phys- 
iology, briefly, simply and well. 
By J. J. R. MACLEOD and R. J. 
SEYMOUR. 4th Edition. 424 
pages, 108 illustrations. 4 color 
plates. Price, $2.50. 


PERSONAL and 
COMMUNITY HEALTH 
Now appearing in its Fifth Edi- 
tion this text covers all phases of 
hygiene. Not only are the usual 
points of hygiene of nutrition, di- 
gestion, excretion, etc. taken up 
in Part I, but all the newer trends 
in personal hygiene are also ex- 
plained. Part II embraces the 
community aspect of hygiene. By 
CLAIR E. TURNER. Fifth Edi- 
tion. 650 pages, 128 illustrations, 
4 color plates. Price, $3.00. 


The C. V. MOSBY COMPANY 


3525 PINE BOULEVARD 


SAINT LOUIS, MISSOURI 


Texts Merit Careful Examination 
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THE ANTARCTIC CONTINENT 

WuHo discovered the Antarctic continent? In spite of 
centuries of exploration, extending back to the visit of 
Dirck Gherritz in 1599, this question remains unsettled, 
according to a paper presented to the Pacific Science Con- 
gress, meeting at Berkeley, by Dr. Bharne Aagaard, of 
Stavern, Norway. The paper gave a detailed account of 
the various claims, among which is included Bransfield’s 
discovery of Trinity Land, January, 1820; Palmer’s dis- 
covery of Palmer Land, November, 1820; Bellingshausen’s 
discovery of Alexander Land, January, 1821; John Bis- 
coe’s discovery of Enderby Land, February, 1831. 

Another question that remains to be settled is whether 
the Antarctic continent once formed part of a land bridge 
between South America and Australia. According to a 
paper presented by Dr. G. G. Simpson, geologist of the 
American Museum of Natural History, New York, stu- 
dents of zoogeography have supported such a theory as a 
result of fossil finds along such a speculative bridge, but 
there is little substantial evidence to bear this theory out 
from a geological standpoint. 

While Dr. L. M. Gould, geologist of Carleton College 
and geologist with Admiral Bird in the Antarctic, advised 
the congress that Antarctica possessed a unity of climate, 
life and geographic conditions which are without parallel 
among the continental land masses of the earth, the surface 
of the great continent is not all snow and ice. The inland 
ice does not completely submerge the rocky sub-structure. 
In and around Palmer Land, mountain glaciers of great 
variety, island ice and shelf ice are the characteristic 
forms in which glaciation is manifested. But little is 
known of the ocean margins, where the ice meets the major 
waters of the Pacific Ocean. It is reasonable to assume 
that the inland ice moves directly into the sea over wide 
areas. 

The former lofty mountains of Antarctica have been 
greatly lowered through erosion and glacial action, accord- 
ing to a paper presented by Dr. F. Alton Wade, geologist 
of Miami University, Oxford, Ohio. To-day some of those 
mountains are represented only by their igneous cores. 
Dr. Wade is also of the opinion that Palmer Land and 
related islands comprise a continuation of the Andean 
mountain chain of South America, while to the east in the 
Australian Quadrant is the great Antarctic Horst or de- 
pressed tract of the earth’s crust, which is thought to be 
a continuation of the East Australian Horsts. 

Climatically the continent of Antarctica exerts a tre- 
mendous influence over the whole south Pacific, according 
to Dr. Paul A. Siple, of Clark University. While present 
knowledge of climatic conditions is restricted to only five 
or six areas where meteorological stations are maintained, 
Antarctica appears to be under the control of a shallow, 
glacial anticyclone which periodically exchanges across 
the southern Pacific Ocean great masses of cold polar air 
for warmer masses. 


PAPERS BEFORE THE PACIFIC SCIENCE 
CONGRESS 


In certain regions earthquakes nearly always occur after 
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a fall of atmospheric pressure, and in others after 8 Tied 
in pressure, the fall being most common over the seq a , 
the rise over the land. This is indicated by a report ty the 
Sixth Pacifie Science Congress, by Dr. R. C. Hayes, acting 
director of the Dominion Observatory, Wellington, Negi 
Zealand. He investigated the effects of atmospherig 
changes on the occurrence of 200 prominent earthquake 
in the New Zealand region over the period 1931 to 1939m 
noting the pressure change during an interval from oy 
to two days before the occurrence of the earthquake, ty 
results, plotted on a map, indicated that sea earthquaky 
were preceded by a fall of pressure and land earthquak, 
by arise. ‘‘As a fall of pressure indicates a removal of 
load,’’ he said, ‘‘and a rise an increase of load, it is epi 
sidered that the results give some indication of the generg 
crustal movements at present taking place in the regioy 

concerned. ’’ 


of the ground near active volcanoes sugges 
the possibility of forecasting coming eruptive activitig 
was reported in a paper by Professor Takeshi Minakanj 
of the Earthquake Research Institute, Tokyo Imperi 
University. Tilting on a large scale preceded by about 
two months the explosive activity of the volcano Mou} 
Asama, which began on April 20, 1935. The marke 
changes in the inclination of the ground during the activa 
stage of the voleano clearly differ from the seasonal ani 
other variations. Marked changes in the crater floor of 
Asama during eruptions were described by Profess 
Minakami. Two phenomena were noted, one wherein tl 
floor rose as a whole, and the other in which explosion 
ejected a part of the floor from the crater in the form 
voleanic bombs and ash. These two conditions diff 
greatly in character. 


TRANSPACIFIC aviation, using coral atolls like Midwa 
Island as ‘‘ stepping stones’’ on the long over-water hops 
would probably not yet be possible if the land had nf 
been raised some five feet in recent times, according 1 
Dr. Harold T. Stearns, of the U. 8. Geological Survey. 
There is a ‘‘five-foot bench’’ in the Pacific, Dr. Steam 
said. ‘‘So many coral atolls, as for example Midway 
Island, stand about five feet above sea-level that ther 
can be little doubt that an emergence of approximately 
five feet has occurred in recent time.’’? By ‘‘recent,” 
geologists mean the epoch of time following the last I 
Age some 20,000 years ago. 


THE Panama Canal may not have been the first Pacifit: 
Atlantic water link between North and South Ameritt. 
Evidence presented to the Pacific Science Congress by Dt. 
Ralph W. Imlay, of the University of Michigan, indicalé 
interoceanic connection across Mexico during the Jurassi 
and Cretaceous periods of millions of years ago. This ¢™ 
nection may have been through the states of Oaxaca, Que 
rero and Colima, where it is described as the Balsas pottt) 
and northern Sonora, where it is known as the Sonoril 
portal. Evidence of prehistoric animals indicates at les 
a temporary connection between the two oceans during th 
periods mentioned. The existence of the Balsas portal # 
substantiated by the occurrence of thick marine sedim® 
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MONOGRAPHS AND SYMPOSIA OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


1. The Protection by Patents of Scientific 
Discoveries. 40 pages (out of print) $ .50 


9, Physical and Chemical Changes in Nerve 
During Activity. 29 pages; 7 graphs, 
7 tables (out of print) 


g. The Scientific Aspects of Flood Control. 
47 pages; 35 illustrations * 


4, Some Fundamental Aspects of the Can- 
poe Problem. 248 pages; 66 Iillustra- 
ons 


5. Tuberculosis and Leprosy—The Myco- 
bacterial Diseases. 183 pages; 40 il- 
lustrations 


6. Syphilis. 193 pages; 39 illustrations .... $2.50 
7. (a) Applications in Surface Chemistry 
and (b) Recent Advances in Chemical 
Physics. 133 pages; 21 illustrations ... $2.50 


8 Mental Health. $3.50 


(In press) 


9. The Migration and Conservation of Sal- 
mon. (Now ready) 


The Science Press, Lancaster, Pa. 


TAYLOR NON-FADING LIQUID 


olor Standards 

Taylor Slide Compara- 
tors, with non-fading 
liquid color standards, 
are the ideal outfits for 
general pH and chlorine 
control and for control 
of phosphates in boiler 
water. 

Molded from plastic, 
work on the slide prin- 
ciple. 

Full information on 

Comparators and Cole- 

man Glass Electrode. 
W. A. TAYLOR & CO., INC. 

891 Linden Ave. Baltimore, Md. 


BACK NUMBERS 


The Science Press, Lancaster, Pa., will pay 
50¢ each for the following back numbers of 
SCIENCE: June 28, 1935; March 20, 1936, 
and May 1, 1936. 


THE SCIENCE PRESS PRINTING CC. 


PRINTERS OF 
SCIENTIFIC AND EXDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 
Correspondence Invited 
LANCASTER, PENNSYLVANIA 


Exceptional Opportunity 


Used 
ELEC TROCARDIOGRAPHS 


Prices 
$125 to $300 


Einthoven-type, string galvanometer machines, used 
as trade-ins towards newer cardiographs. All war- 
ranted in first rate operating condition, and admi- 
rably suited for all laboratory and research purposes. 
Typical values: 2-piece, battery operated cabinet 
model $200; 3-piece, battery operated, $125. Oth- 
ers, all-electric, to $300. 


Prices are cash, f.o.b. Cambridge, include apparatus 
complete with operating accessories, and are pay- 
able at end of 15-day approval period. Order on 
trial from this advertisement, or outline your prob- 
lem and needs, and ask for price list S-1. 


Sanborn Company 
39 Osborn St. Cambridge, Mass. 


NOW You can project your own win- 
iature slides by REMOTE CONTROL PROJECTION 


In Lecture Room, Laboratory, Auditorium 


One press of the Selectroslide’s remote control button, 
and the slide will change while you are speaking. No 


assistant is necessary. Make your own natural color 
or black and white slides with 35 mm film, taken with 
any miniature camera and mounted between 2 x 2” glass 
slides. The Selectroslide is easily portable, weighing 
only 30 pounds. 


Write today for your descriptive pamphlet 


THE SELECTROSLIDE 


Spindler and Sauppe, Inc. 
86 Third Street, San Francisco, Calif. 
Pioneer Western distributors for Leitz 
microscopes and Leica cameras 
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of Upper Jurassic and Lower Cretaceous times across 
southern Mexico nearly to the Pacific Ocean. The ex- 
istence of the Sonoran portal is less certain, but seems 
most likely during the later Lower Cretaceous, when an 
arm of the Mexican Sea extended westward across North- 
ern Sonora and Southern Arizona at least as far as the 
present Patagonia mountains, 


Discovery of ancient human bones in an Oregon cave, 
and the finding of man-made articles buried beneath 
pumice erupted when Crater Lake formed thousands of 
years ago, are clews to a. new chapter in American pre- 
history, which will force a reconsideration of views now 
held in regard to the early Far West, is the opinion of 
Dr. L. 8. Cressman, of the Oregon State Museum of An- 
thropology, who reported the latest finds of his expeditions 
to the Sixth Pacific Science Congress. Dr. Cressman told 
of finding skeletal remains of a human being in gravel of 
the late Pleistocene or early Recent times of geologic 
reckoning, and said that the bones were apparently de- 
posited naturally, not buried. This ancient American was 
found in a cave in the Northern Basin in south-central 
Oregon. In another cave on Summer Lake, Oregon, arti- 
cles used by man have been found beneath the pumice 
ejected at Crater Lake’s formation, an eruption which 
by the most conservative estimate must have taken place 
3,000 to 10,000 years ago. 


USE OF A CHEMICAL IN PLANT BREEDING 


BIGGER and better cotton, tobacco, berries and fruits, 
with new chemical-created heredities, are about to result 
from research at the U. S. Department of Agriculture 
through use of a powerful and poisonous drug, colchicine. 
Fertile hybrids of economically important plants are be- 
ing produced, successful plant crosses heretofore impos- 
sible are being achieved. 

From pioneering experiments made several years ago 
by Dr. Albert F. Blakeslee, of the Carnegie Institution, 
the application of colchicine, extracted from seeds of the 
wild meadow saffron and used sometimes as a gout remedy, 
promises to give farmers better plants to grow in their 
fields. The drug causes rapidly growing young plants to 
double the number of chromosomes in their cells, juggling 
the heredity in such a way that the new plant created 
breeds true and is not sterile as are most hybrids. Chro- 
mosomes are the carriers of heredity within the cells and 
seeds, 

Crossing of valuable Sea Island cotton of the Asiatic 
variety and American upland cotton is being undertaken 
by Dr. J. O. Beasley, of the Bureau of Plant Industry, 
working in North Carolina. For the first generation this 
cotton cross produces a form which gives the typical long 
fibers of Sea Island cotton with the early maturity of the 
American upland cotton. This hybrid, however, while fer- 
tile, goes to pieces after the first generation cross and loses 
its desirable qualities. 

The drug colchicine, by doubling the number of chromo- 
somes in the cells of the plant, allows the production of a 
fertile hybrid of the cotton that will breed true. To get 
a true-breeding strain depends on a freak of nature found 
commonly in Sea Island and at times in upland cotton. It 
is a twin embryo. Usually one of the embryos produces 


a shoot with only half the number of chromosomes jy one 
set instead of the regular two sets required for fertility 
By doubling the chromosome number .of this shoot With 
colchicine, it is hoped to get a pure-line cotton with two 
sets of identical chromosomes which should breed tre 

Dr. H. H. Smith, at the Arlington, Va., Experimenta) 
Farm of the U. 8S. Department of Agriculture, ,, 
obtained similar results with hybrid tobacco which, in 
some forms, has great value as an insecticide. This j, 
especially true of wild tobacco of which one type contains 
nor-nicotine, an alkaloid related to nicotine but much mor 
potent in killing insects. 

Drs. Haig Dermen and G. M. Darrow, working at Belts. 
ville, Md., have tried colchicine on berries and fruit tree, 
and hope to produce a permanently reproducing cross }p. 
tween Loganberries and ordinary blackberries. Crossing 


of red raspberries with other berries is expected to yiclj § 


a variety that will grow in warm southern climates, The 
work with peaches has only just been done. What its 
results will be can not yet be determined because it wil) 
take a year or two to obtain fruit from the trees, 


THE DEVELOPMENT OF ALASKA 
By Leonarp H. ENGEL 
(Copyright, 1939, by Science Service) 

FORMATION of one or more private development cor. 
porations like the world-famous ‘‘Hudson’s Bay Con. 
pany’’ to people Alaska with American citizens and refv- 
gees and turn it into a prosperous ‘‘ Scandinavia of the 
West’’ is to be suggested in a Department of Interior 
report slated for early publication. 

A population of five million or more, the report wil 
maintain, can easily be supported in the territory, which, 
one fifth the size of the United States, now has less than 
60,000 inhabitants, including Eskimos and Indians. 

It is urged that opening up the territory to large-scale 
colonization would provide a market for American capital 
goods equivalent to a heavy increase in the U. S. foreign 
market. At least half the settlers will be American citi 
zens. Among the others would be carefully selected refu- 
gees from foreign lands. The plan would thus also be 
an American answer to European persecutions of minori- 
ties. 

Private development corporations like the Hudson’s Bay 
Company, which settled Canada, and the Plymouth Com- 
pany, which sent the Pilgrims to the then unknown wilder 
ness of the Atlantic coast, have been the most successfil 
type of colonizing agency. One or more of them is there 
fore recommended for Alaska. Their dividends would be 
limited and their activities carefully delineated by av. 
Financing would be entirely private. 

Providing that the plan secures support of Alaskans aud 
others concerned, necessary legislation is expected to b 
introduced into the next session of Congress. Preset 
immigration laws would be modified so as to permit aliens 
selected by the companies to settle in Alaska. Immigr* 
tion quotas of the United States would not be altered. If 
the Alaskan settlers wished to become citizens or to ente! 
the United States, they would have to apply for immigt™ 
tion quota numbers like other aliens. At least one largt 
refugee-aid group is definitely interested. 
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Sponsors of the plan favor the establishment of more 
than one corporation. ‘‘Competition will be good for 
them,’’? one declared. Besides, where diverse national 
and cultural groups are involved, they are likely to work 
petter if each is allowed to work out its own problems 
instead of all being forced together into one company. 

The society the colonists would build would be based 
primarily on manufactures exploiting Alaskan resources. 
The industries either would not duplicate those of the 
United States at all or would produce goods of a type now 
largely imported. Among the industries are paper manu- 
facturing, lumbering, salting and pickling herring, wood- 
yorking, production of minerals such as tin, manganese 
and chrome ores, fur farming and leather working. Agri- 
culture can supply a substantial part of the food supply 


B of the new natives, although by no means all of it. 


A National Resources Committee report quoted by spon- 
srs of the plan indicates that Alaska is potentially richer 
than Sweden and Finland together. With an area two 
thirds larger and far better endowed by nature than the 
two Scandinavian countries, it now supports a population 


f1/165th as large. Half the population is Eskimo and 


Indian. 
SLIPPING OF METAL CRYSTALS 

SLIPPING layers of material, such as produce ranges of 
high mountains in nature, are being used on a microscopic 
seale here to show how metals behave under severe pres- 
sures. In the metallic world, the slippage occurs along 
tiny erystal planes of the metal. 

A research movie just completed at the research lab- 
oratories of the Westinghouse Electric and Manufacturing 
Company here under the direction of Dr. A. Nadai, con- 
sulting mechanical engineer, opens with a two-foot strip 
of steel, white and smooth. As a tremendous pull comes 
into play, the test specimen begins to elongate like a huge 
rubber band. While this stretch is within the elastic 
limit of the steel all goes well. But soon there appear 
the ‘‘villains®’; first a tiny black line that runs diagonally 
across the specimen. Soon another, and another, each 
time about half an inch apart at an angle of approxi- 
mately 45 degrees with the direction of pull. By the end 
of the film the whole test specimen is criss-crossed with 
amaze of these lines. These lines are the distinguishable 
marks of slip planes of the crystals of the metal. 

Each of these microscopic crystals, containing about 
27,000,000,000,000 (27 trillion) individual iron atoms will 


5 —if pulled strongly enough—start slipping and attempt 


to relieve the pressure in this way. Paradoxically the 
slipping does not oceur uniformly throughout the steel 
bar, but in loealized areas and the deformed part is 
stronger than the unaffected parts. Slip lines must be 
eliminated in the rolling of steel, for they might make 
their appearance through a paint finish on an automobile. 

The stretching of a steel bar, says Dr. Nadai, parallels 
on a laboratory seale the large-scale effects of stresses in 
mountain building. An outstanding example is the Jura 
chain of mountains in Switzerland, which has been pushed 
together into a band some eighty miles north of the Alps. 


ITEMS 
Dr. Robert A. STEINBERG, of the U. 8. Department of 
Agriculture, has discovered that traces of gallium are 
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necessary for growth and reproduction of one of the com- 
mon mold fungi, and he suggests that it may be proved 
necessary for other planets as well. Very little gallium 
was found sufficient for the needs of the fungus—10 to 30 
parts per billion of water. No other element could be 
successfully substituted. Although gallium is one of the 
rarer elements, what there is of it is widely distributed in 
nature. 


SHOCKING a patient by electrical means as a promising 
treatment for failing circulation of the blood is reported 
in the Journal of the American Medical Association. 
Many a surgeon has watched a patient sinking into trau- 
matic shock and many a physician has observed a patient 
exhausted by illness, the editorial explains, only to find 
there is some element in the mechanics of blood circula- 
tion beyond medicine’s control. Now Drs. G. G. Ornstein, 
Sidney Licht and Myron Herman, of Sea View Hospital, 
New York City, have reported a method of raising venous 
pressure in a case of shock, particularly applicable to cir- 
culation failure under spinal anesthesia. Towels soaked 
in salt solution are wrapped around the patient’s body 
and legs. Electrodes are connected and an induced elee- 
tric current is applied. This causes a distinct rise in 
pressure of blood in the veins. The original suggestion 
that low blood pressure arises from a failure in the tonus 
of the body’s muscles which lowered the gentle pressure 
sending blood from the tissues into the veins and back 
to the heart came from Professor Yandell Henderson and 
his group of investigators at Yale University. 


THE ‘‘mummy’’ of a duckbill dinosaur that had old-age 
trouble with its back—ninety-five million years ago—is be- 
ing studied at the Smithsonian Institution. The big crea- 
ture had a stiff back due to ossified tendons, or the hard- 
ening of some muscles into bone, is the belated diagnosis 
of Charles W. Gilmore, Smithsonian paleontologist. Old 
turkeys sometimes have the same condition. ‘‘Mummy’’ 
dinosaurs, so-called because the print of the rough hide 
is preserved over the bones, are extremely rare, only about 
ten being known. The Smithsonian’s specimen, from the 
dinosaur quarry in Alberta, Canada, shows the skin in 
fairly well distributed patches over the body. Mr. Gilmore 
infers that dinosaur hide would make excellent leather, 
if there were any left. 


THE use of safety plate glass on all the windows of 
motor vehicles will help to prevent many cases of ‘‘car 
sickness’’ and the headaches accompanying eye fatigue, 
according to Dr. A. H. Ryan, Chicago physician. Eye 
fatigue, he finds, is 62 per cent. greater when looking 
through safety sheet glass than it is when looking through 
safety plate glass. The tiny, almost imperceptible wavi- 
ness of sheet glass, in contrast to the polished smooth sur- 
face of plate glass, distorts the vision, in laboratory as 
well as driving tests. The constant, automatic adjustment 
of the eye to this distortion causes fatigue. Most cars 
now have safety plate glass in the windshield, but the less 
smooth glass is often used in other windows. The tests 
were made for General Motors’ Fisher Body division and 
the Libbey-Owens-Ford Glass Company. 
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Children of all ages interpret life in pictures. Thus, when 
school courses are supplemented with Balopticon projected 
pictures they can see and study, you meet them on a common 
ground. Even the most difficult subjects will be easier for 
them to comprehend. 


B&L Balopticons are ideally adapted for classroom work. B&L 
Balopticons are not only precision optical instruments; they 
are so simple in design that the least experienced use them 
easily; so ruggedly constructed that a lifetime of useful service 
under the most difficult conditions is assured. Models are 
available for handling all types of projection material. Write 
for catalog and complete information. Bausch & Lomb Opti- 
cal Co., 642 St. Paul St., Rochester, N. Y. 


BAUSCH LOMB 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & ae 


GLASS TO BAUSCH ~Gms HIGH STANDARDS OF PRECISION © © © © & @ 


Above, Model B Balopticon 


for lantern slide projection. 


Below, Model BDT, the same 
as model B but with a con: 
venient tilting base. 
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Praise for an Outstanding New Text : 


Fundamental Principles 
Bacteriology 


By A. J. SALLE 4 


University of California : 

659 pages, 6 x 9, illustrated. $4.00 ; 

EACHERS have acclaimed this newly published text as one of the most important contributions to the a 
field of bacteriology that has appeared in recent years. ss 


The following comments are representative: 


‘| have examined it with considerable interest because of its completeness as a book in general bacteriology. 
} would like to congratulate Dr. Salle and you on what I consider to be the best textbook that has ever been ‘ 
published on that subject.” Professor GEorGE M. Lawson, University of Virginia xa 
‘I feel sure that Dr. Salle’s book is a distinct contribution to bacteriological texts. It is full of meat and not 
he same old material rehashed in a slightly different fashion.” 

Professor W1LL1AM Burrows, University of Chicago ‘ 


is combined textbook and laboratory manual lays particular stress upon fundamentals, gives explanations 
bf all phenomena described in the book insofar as it is possible to do so, and emphasizes the importance of 
hemistry in an intelligent approach to the subject matter. 

he book is intended for students who are beginning the study of bacteriology, and especially for those who 
te going to specialize in the subject or in closely related fields. 


Special Features of the Book: 


—the book is profusely illustrated with chemical formulas because the author believes that 
no student can fully understand bacteriology without first having had courses In inorganic 
and organic chemistry. 


—the book is unique in that it is a combination textbook and laboratory manual. The ex- t: 
perimental portion is not added as an appendix but is woven into the body of the text under » 
the appropriate chapters. Thus the textbook material goes hand in hand with systemati- 
cally arranged laboratory work. 


—the book covers in detail the following topics, which have received inadequate treatment in : 
most other texts. a 
(a) BIOLOGICAL STAINS: A. discussion of dyes and staining solutions; KS 

(b) BACTERIAL RESPIRATION: A pioneer treatment of this subject; 


(c) YEASTS AND MOLDS: Profusely illustrated with morphological pictures of the : 
various organisms; . i 
(d) ENZYMES: Detailed classification including the chemical reactions for the action es 
of enzymes on the specific substrates and the end products formed. 


—the chapter on Disinfection and Disinfectants includes a detailed discussion of the toxicity 
of ions toward bacteria. 


—the chapters on Protein Decomposition and Industrial Fermentations also contain consid- 
erable material not ordinarily found in other textbooks. 


McGRAW-HILL BOOK COMPANY, INC. 


) West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ISOTOPES, THE NEUTRINO AND URANIUM 
SPLITTING 
(Copyright, 1939, by Science Service) 

A NEW way of separating isotopes quickly and effec- 
tively is suggested by Professor J. W. Beams and Dr. C. 
Skarstrom, of the University of Virginia, in the current 
issue of Physical Review. The new method would combine 
the whirling properties of high-speed centrifuges with 
the chemical fractionating column method employed by 
Professor Harold ©. Urey, of Columbia University. Iso- 
topes are the forms of chemical elements which have chem- 
ical properties so similar that ordinary chemical methods 
will not separate them. Yet they have slightly different 
atomic weights. Separating isotopes is one of the major 
tasks of physicists these days, for isotopes can be employed 
as ‘‘tracers’’ in studying the physiological happenings of 
the human and animal body and have already contributed 
much to knowledge of hitherto obscure body processes. To 
operate the new method would require a huge centrifuge, 
weighing tons, for the columns used at Columbia by Pro- 
fessor Urey are two stories high. An apparatus to whirl 
them around in a super-centrifuge would be very large. 


In the same issue, Drs. H. R. Crane and J. Halpern, of 
the University of Michigan, describe their latest search 
for the elusive and never-found atomic particle, the neu- 
trino, which is believed to have the mass of an electron, 
without electrical charge. By bombarding chlorine with 
deuteron particles from the huge Michigan cyclotron, the 
scientists have made it emit electrons, or beta rays. 
Studying the pictures of these beta rays in a Wilson cloud 
chamber has shown that the ordinary, every-day laws of 
classical momentum are not conserved unless one assumes 
that another particle (the neutrino) is liberated in the 
process. Because of the neutrino’s neutral character 
actual pictures of its tracks have not been obtained, and 
probably they will never be found. But there are relation- 
ships showing definite directions in space in which the 
change of momentum occurs. This is interpreted as the 
line of direction of the neutrino. 


The new attacks on the secrets of uranium splitting— 
the potential source of atomic power if scientists can ever 
find out how to create it efficiently and then control it after 
they have it—are also described. Professor Enrico Fermi 
and Drs. H. L. Anderson and Leo Szilard, of Columbia 
University, report that by bombarding uranium with slow 
neutrons they obtain a 20 per cent. gain in the number of 
neutrons emitted. This is evidence—slight but probably 
real—that the splitting of uranium, with its enormous re- 
lease of atomie power, is probably accompanied by a chain 
reaction that creates more neutrons to produce more 
uranium fissions, and so on. The whole question of atomic 
power is still in the balance, for the experiments have yet 
to give a conclusive answer. The Columbia results are 
more conservative than reports which have come from 
France. Another new finding is the study by Drs. J. C. 
Mouzon and R. D. Park, of Duke University, on the de- 


layed emission of piercing gamma rays from Uraning 

excited by neutrons. Taking Wilson cloud chamber Photo, 

graphs of the bombardment out of a great number, ong 

highly interesting picture was obtained. This may by 

the first evidence yet found of a multiple fission g 

uranium. Previously it has been shown that uranium ¢, 

be split into two parts by neutron bombardment. pm 
new pictures may reveal a splitting into three or mo, 

different products instead of into the usual two. Mog 

work will be needed to clear up this important point. 


ADVANCES IN THE MEDICAL SCIENCEs 
(Copyright, 1939, by Science Service) 


WARNING that the drug, salfapyridine, used successfyl 
in treating pneumonia, can damage dangerously the whit 
blood cells is contained in a report in the current issue gf 
the Journal of the American Medical Association by 
Nathan Rosenthal and Peter Vogel, of New York City 
They found granulocytopenia in three children treat 
with the drug. Sulfanilamide also causes the troubdig 
and cases caused by sulfapyridine have previously beg 
reported in adults. Careful tests of blood for possibh 
danger signs are advised when the drug is being usd 


A unique case of a Japanese beetle feeding on the « 
drum of a man is reported by Dr. Max Kimbrig, of Hunt 
ington, N. Y. The legs or biting equipment of the beetl 
were stuck fast in the ear drum when Dr. Kimbrig x 
moved it, and a large part of the drum was perforated 
Dr. Kimbrig writes: ‘‘Since the Japanese beetle is he 
bivorous, it is difficult to understand his appetite i 
human ear drums. I have been unable to find in t 
literature any report of the destruction of an ear dru 
by a beetle that lives on plants.’’ 


The recent report of Drs. Fritz Kogl and Hau 
Erxleben, of Holland, that they had found unnatwi 
forms of amino acids in malignant tissues, is given noti 
in the Journal of the American Medical Association, t 
editorial stating that if confirmed by other workers # 
if all types of cancer tissues contain them ‘‘a new @ 
fertile field for study into the nature of cancer will! 
opened. ’’ 


Stating that vitamin F has not been established 
vitamin although it has been commercialized by ‘™ 
marketing cosmetics, a committee of the American Me 
ical Association has endorsed the elimination of the 
by the American Society of Biological Chemists and 4 
American Institute of Nutrition. Reduction of the » 
ber of vitamin A and D preparations is recommen 
Even since the committee on vitamins made its most re 
report, the Journal observes that ‘‘vitamin B, has 
synthesized, the chemistry of vitamin K has been clarifi 
to a considerable extent, and evidence has accumulil 
concerning the significance of these factors and of ™ 
flavin in human nutrition.’’ 


i 
A 
Mog 
te 
‘ 
Mer 
q 
4 
| 
: 
P 


2399 


SCIENCE—ADVERTISEMENTS 9 


PORCELAIN BASKET 


FOR 
CHEMICAL CENTRIFUGE 


The new International Chemical Centrifuge, with PORCELAIN 
Basket and Draining Chamber, is the answer to a persistent demand. 
This centrifuge is for use in those cases where small amounts of strongly 
corrosive mother liquors, which would severely attack metal parts, are 
involved and also for those cases where it is desired to avoid any possi- 
bility of contamination from a metal basket and draining chamber. 


All of the porcelain parts are housed inside a steel casing with a lock- 
ing hinge cover for protection. The inner and outer surfaces of the steei 
casings are protected by a baked Glyptal enamel. These porcelain parts 
are interchangeable with the metal baskets and draining chambers or 
any international Chemical Centrifuge now in use. 


The motor of the International Chemical Centrifuge is of universal 
type to operate on any lighting circuit, either A.C. or D.C. The basket 
is approximately 5 inches in diameter by 2'2 inches deep with *4 inch 
flange and has 0.3 liter cake capacity. 


Descriptive Bulletin CH upon request 


INTERNATIONAL EQUIPMENT COMPANY 
352 Western Avenue Boston, Mass. 
Makers cf Fine Centrifuges 


WILMOT CASTLE COMPANY 


1212 University Avenue 


NEW Bulletin of 
CASTLE 


Bacteriological Apparatus 


A new and important bulletin of Castle Ap- 
paratus for the Bacteriological Laboratory is 
now ready for distribution. WRITE TO- 
DAY FOR YOUR COPY. 


This new bulletin, fully illustrated, lists the 
latest Castle laboratory apparatus including 
Autoclaves, — single and double wall types, 
laboratory sterilizers, precision incubators, par- 
affin embedding ovens, Arnold steam steriliz- 
ers, serological water baths and Hot-air steriliz- 
ers. Bring your file up-to-date by asking for 
your copy now, and mentioning the apparatus 
on which you want more detailed information. 


Rochester, N. Y. 
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THE CONGRESS OF AMERICANISTS IN 
MEXICO CITY 
(Copyright, 1939, by Science Service) 

News of prehistoric America—its buildings concealed 
beneath buildings; its fortune-telling mothers; its first, 
all-but-wild corn crops-—the latest scientific discoveries on 
these and several hundred more angles of ancient Amer- 
icans are being reported in a barrage of papers read before 
the International Congress of Americanists in Mexico City. 


Discovery of a temple which has been concealed for 
hundreds of years beneath the famous lofty Mayan temple 
‘*El Castillo,’’ at Chichen Itza, was reported by José A. 
Erosa Peniche. The stairway, facade and chambers of 
this ancient building, which Mayan Indian architects cov- 
ered over to raise a higher, more impressive temple on the 
lofty pyramid base, were found by tunneling beneath the 
present structure, to avoid damaging it. Other archeolo- 
gists told of probing other Indian monumental buildings 
in similar fashion, as Mexico burrows deeper beneath the 
visible present. 


Mayan Indians, greatest scholars of ancient America, 
knew exactly when to introduce inter-calendar days neces- 
sary to keep their year in step with the sun, according to 
Erwin P. Dieselforff, of Copan, Guatemala. He states 
that eclipses of the sun were of major interest to these 
ancient American astronomers, explaiaing the Mayan 
method of forecasting when eclipses would occur. 


Mayan Indian mothers consulted astrologers in their 
anxiety to know what good fortune or bad might be the 
destiny of their babies. Four of the lists of days and 
their omens, found in the books of Chilam Balam, have 
been studied by Alfredo Barrera Vazquez, of the National 
Museum at Mexico City, and he has concluded that the 
custom of guarding babies’ fortunes by giving them cal- 
endar names up to a certain age was used by Mayan 
mothers of Yucatan, as well as by those in Indian nations 
of Mexico proper. 


Tackling the much-argued question of when the first 
corn was raised by the first New World farmers, Pablo 
Martinez del Rio advanced the theory that agriculture may 
have had a more rapid rise in America than in the Old 
World. Differences in methods of seed selection and cul- 
tivation, he believes, speeded up results for Indian farm- 
ers, so that it is not necessary to conclude, as some bota- 

ists have, that American Indians must have started on 
their road to higher civilization an extraordinarily long 
time back. 


The newest excavations at Monte Alban, Mexico, scene 
of the discovery of a Treasure Tomb a few years ago, have 
demonstrated who built the mountain-top city. Indians 
of the same cultural heritage built both Monte Alban and 
the remarkable valley city of Milta not far away. Archi- 
tectural ideas are the same in both cities, according to Dr. 
Alfonso Caso, director of Monte Alban excavations. 
Three stages of Monte Alban’s ancient history have been 
traced, and can be linked in time with Mexico’s cultural 
stages of the Archaic, older than the Christian era, then 
Teotihuacan or Toltec, and Aztec. 
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The effort to find out what was going on in differen th 
parts of Middle America, during its great Indian ens pr 
have led archeologists to explore pit tombs near Grate by 
mala City. Dr. A. V. Kidder, of the Carnegie Institutigy ck 
of Washington, reported finding that these tomb-buildey mm gr 
were living while Monte Alban in southern Mexico Was in m2 
its middle stage, and the great Toltee Indian civilizati., Hi ar 
in central Mexico was nearing its decline. Pottery from the 
the Guatemalan tombs provides the key for linking {hy the 
tomb builders with other tropical American cultures and ‘ 


drawing Central America more closely into the picture, spe 
Success in finding one of the missing stone statyy s 
from Tiahuanaco, Bolivia, which a French traveler carrigj 9 
off to Europe a century ago, was reported by Henri [¢). a 
mann. Modern investigators have never seen these statu * 
he said, but one of them, a statue combining human aj a 
animal features, has been found and placed at the (at * 
‘ The 

of the Sun in Tiahuanaco. os 
CORAL REEFS IN THE PACIFIC N 

CorAL reefs 1,200 miles long, extending as far as 1j) A 


miles from the coast line and sheltering huge clams for Dat 
feet long and weighing more than a hundred pounds, wer bein 
described by Professor C. M. Yonge, of the University of 7 
Bristol, England, speaking before the Sixth Pacific Sif... 
ence Congress meeting at Palo Alto on August 9. te 

‘*No ocean contains so rich a growth of coral reefs a. 
does the Pacific,’’ he told the congress. ‘‘ Fringing reefs rap 
bound the land within the tropics especially along ing... 
western shores and atolls are scattered far and wil... 
throughout the South Seas. But the greatest coral form Ca 
tion of all is the Great Barrier Reef of Australia. This Mur, 
immense series of reefs extends along the northeasteng™, | 
shores of Australia from the tropic of Capricorn in tg, 
south almost to the shores of New Guinea in the north@.. 


for a total distance of more than 1,200 miles. It is maie Dr 
up of thousands of individual reefs which extend in plow... 
as far as 150 miles from the coast.’’ the A 


The biology of the corals which form these reefs WH, ;;,, 
examined by the Great Barrier Reef, Expedition, wii... 
worked for more than a year in 1928-29 on a small corliy,., 
island midway between the outer reef and the mainlaul. age, 

‘‘Corals are essentially sea anemones which have 


quired the power of forming massive limey skeletons,’ Psy 
Professor Yonge explained. Many grow to a great Su\MI,, 4 
forming colonies which may be rounded and massitt Binse 


branching and tree-like, or flat encrusting sheets, accord: 
ing to the region where they grow. Corals of the fs 
type are found especially on the exposed outer surfait 
of reefs, those of the second type in sheltered water! 
the lee of reefs, and of the third type on the summits 
reefs where the surf sweeps over when the tide is out. 

‘‘Corals are all carnivorous. They feed, usually 
means of delicate tentacles armed with batteries of stilt 
ing cells, on the minute animals which drift in the 
face waters. Most corals only expand by night whe 
alone; this animal life is abundant near the surface. 

‘‘Within their tissues are contained countless numb 
of minute plants called zooxanthellae. It had been thous! 
that these contribute to the food of corals, but this ™ 
found not to be the case. They do automatically rem" 
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the waste products formed by the corals and in this way 
probably aid in the remarkable rate of growth possessed 
py corals. These can frequently double the bulk of their 
eletons in six to twelve months, and it is this rapid 

owth which has made possible the formation of reefs 
many miles in length, of great depth and thickness, which 
are capable not only of resisting the destructive action of 
the Pacific breakers, but of actually growing out against 
the full fury of the sea. 

‘Corals are among the most successful and most highly 
specialized of all marine animals and different kinds of 
erals are adapted for life in all regions of the reefs. On 
and in the reefs live an immense and diverse assemblage 
of animals and plants of all kinds and many, notably the 
fish, of great beauty. The most spectacular of all are 
the giant clams which may attain a length of more than 
four feet and which weigh more than a hundred-weight. 
These gigantic ‘cockles’ are the largest bivalve shellfish 
ever evolved. 


NEGROES AND INDIANS IN COLOMBIA 


A RACIAL struggle in America fought, not with guns, 
but in biological terms of the survival of the fittest, is 
being won in northern South America by African Negroes. 

Losers in the struggle, Choco Indians of the Pacific 
east of Colombia, are apparently doomed to extinction, 
according to the report of Dr. Robert Cushman Murphy, of 
the American Museum of Natural History, to the Geo- 
graphical Review, the journal of the American Geograph- 
ical Society. In one section of Choco country there is now 
one Indian to every 160 Negroes. 

Calling the Negro ‘‘the fittest heir of the Choco,’’ Dr. 
Murphy states: ‘‘Transplanted from Africa, the Negro 
bis become, as regards survival, a ‘native’ superior to his 
predecessor, even over the obstacle of a greatly inferior 
Banitary code.’’ 

Dr. Murphy points out that the African is more re- 
tistant to white man’s diseases than the Indian. Also, 
he African’s traditional ‘‘ million years’’ of selective evo- 


pution in the hot and humid Congo may help to explain 


thy the Negro in Colombia’s tropics thrives, while the 
hoco Indian with a mere 10,000 years of tropical heri- 
age, at the most, is retreating farther into the interior 


and dwindling in numbers. 


Psychological and psychic weapons of the struggle give 
he African another advantage. The Negro considers 


minself 2 Colombian, and the Indian a savage. This atti- 


ude stems from the Negro’s association with white men, 
nd bis adoption of the Spaniard’s language and atti- 
udes, Magie power of the Negroes is held in universal 
we by the Indians, who fear evil eye power that sup- 
osedly can kill fish by a glance or cause children to fall 
l Indians, on their side, arouse fear in the Negroes 
Y their lore of poisons, and their handling and ‘‘plant- 
hg’’ of deadly snakes to do harm. But the psychic ad- 
antage, Dr. Murphy concludes, is on the Negro’s side. 
vue of the most horrible demons in Choco Indian lore 
4s taken on the guise of a Negro. 


ITEMS 
THE nation’s infantile paralysis chart, closely watched 
Y the U. 8. Publie Health Service, shows a rise for the 
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week ending on August 5, when 208 new cases were re- 
ported. This figure, however, is well below the median of 
250 cases, which might be expected in the height of sum- 
mer for this disease. South Carolina reported 17 cases, 
California 57, Michigan 49, New York 13. Early Sep- 
tember will see the disease start a downward curve, ac- 
cording to twenty years’ observation of its summer course. 


THAT the entire diameter of the sun is now covered with 
a band of sun-spots is disclosed by new photographs taken 
at the U. S. Naval Observatory. The band is about evenly 
distributed north and south of the sun’s equator and con- 
sists of eight groups with two sun-spots to each group. 


THE Smithsonian Institution has acquired an implement 
that had more to do with the winning of the West even 
than Daniel Boone’s famous long rifle. It is the first steel 
plow forged by John Deere at Grand Detour, Il., in 1837. 
Made of an old sawmill saw because other suitable steel 
was lacking, it was able to shear through the tough roots 
of the prairie grasses that balked the relatively feeble 
Eastern-type plows which the pioneers had brought with 
them. The reputation of blacksmith John Deere’s steel 
plows spread, and presently he and his partner gave up 
general blacksmithing altogether and became specialists 
in plow manufacturing. In 1846 they turned out 1,000 
sod-breaking plows—a mass-production figure, for those 
days. 


THERE’S no metal from heaven in evidence inside the 
huge meteor crater in Arizona. All metal must have spat- 
tered outside when the meteorite crashed to earth, accord- 
ing to Samuel G. Gordon, Philadelphia Academy of Nat- 
ural Sciences geologist, who has just returned from an 
expedition to study America’s biggest ‘‘shell-hole.’’ 
About 15 tons of fragments of the meteor, ranging from 
a few ounces in size to half a ton, have been found in a 
radius of several miles. Mr. Gordon found that the crater 
itself, several hundred feet deep, is filled with about 80 
feet of sediment. Shells of existing types of water crea- 
tures in the sediment indicate that the meteor struck 
thousands of years ago, when the region was less dry. Mr. 
Gordon will supervise the making of a scale model of the 
erater for the exhibition of the academy. 


A SINGLE determination of high lead content of blood or 
urine can not be considered a diagnostic sign of lead 
poisoning although it may be indication of it, according to 
Professor R. A. Sawyer, Dr. R. W. Waggoner and A. A. 
Erickson, of the University of Michigan, in a paper read 
before the conference on spectroscopy at the Massachusetts 
Institute of Technology. They reported spectroscopic 
analysis of about 1,000 samples, with every one showing 
measurable lead and typical random distribution. Seven 
apparently normal persons showed high content, while two 
definitely known cases of plumbism showed only average 
content. The findings were further complicated by day-to- 
day variations over wide ranges. There is, however, some 
correlation between average lead content and occupational 
exposure. The concentration in samples from painters, 
for example, was almost double that of white collar 
workers. 
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The LaMotte Falling Drop Densiometer 
for determining 
Blood Proteins and Specific Gravity 
of Body Fluids 
(after Barbour and Hamilton) 
Blood proteins determined with one drop of plasma. 
Blood and plasma specific gravity changes can be 
followed minute by minute. 


Method is accurate to 0.0001 specific gravity. 
Requires less than a minute to determine specific 


gravity. 
Write for new illustrated descriptive bulletin. 


LaMotte Chemical Products Co. 


Dept. “H” Towson, Baltimore, Md. 


PURE PHYTOHORMONES OR 
GROWTH SUBSTANCES 


Write to us for prices 


Indol Acetic Acid 

Indol Butyrie Acid 

Methyl! Indol Butyrate 
Naphthalene Acetic Acid 
Methyl Naphthalene Acetate 
Potassium Naphthalene Acetate 
Naphthalene Propionic Acid 
Potassium Naphthalene Acetate 


These are pure crystals, tested for physio- 
logie activity. 


AMERICAN CHEMICAL PAINT CO. 
Ambler, Pa. 


The Standard 
Microscope Glas, iT 


Gold Seal 
Microscope 
Slides and 
Cover 
Glasses 


Crystal Clear 
Non-Corrosive 
Will Not Fog 


MADE IN U.S. A. 


Microscopic work demands glass of unusual clarity. Golj 

Seal Slides and Cover Glasses are made from glass practically 

free from alkali. They attain a peraiee and uniform thinnes; 
Id Seal o 


of plane surface. Therefore, fers an unusul 
degree of crystal clarity. Further, Gold Seal is guaranteed 
against corrosion, fogging or any imperfection. Specily 
Gold Seal Slides and Cover Glasses. 


 CLAY-ADAMS €O..% 


4 EAST 230 STREET, NEW YORK 


& 


SPRAGUE DAWLEY, 
Pioneers in development of the standard laboratory ral 


Madison, Wisconsin 


INC. 


I desire to contact someone familiar with X-Ray 
and Positive Ray technique, who will correspond 
with me regarding experiments to fabricate Helium. 
I am familiar with cyclotron and the latest scien- 
tific developments. Address: Cyrus Skinner, 3194 
West Markham St., Little Rock, Ark. - 


Now Ready 


THE MIGRATION AND CONSERVATION OF SALMON 


Cloth binding, 106 pages, 20 maps, 1 graph. 
Published for the $2.00 including postage 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


By 
THE SCIENCE PRESS, LANCASTER, PA. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 
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with Non-Fading (No. 633 Miil) 


Liquid Standards ENGLISH FILTER PAPERS 


are ideal for general 
pH and chlorine con- 


TAYLOR pH SLIDE COMPARATORS “POSTLIP” 


< trol and for control 

mg of phosphates in Manufactured in | 
boiler water. ANNUALLY INCREASING QUANTITIES 
Molded from plastic, 
om the slide for upwards of 50 years 
principle. 
Full information on White and All sizes in . 
man ass ectrode. Circles, and = 
i 
W. A. TAYLOR & COs INC. Folded 
991 Linden Ave. Baltimore, Md. Crinkled, Filters 
and Rolls made iw 

Embossed to order. 
I desire to contact someone familiar with X-Ray 

and Positive Ray technique, who will correspond Pure Filterings for Laboratory oe 
with me regarding experiments to fabricate Helium. Work and i tities f 1i i 
{fe 1 am familiar with cyclotron and the latest scien- or an in quan ities lor a a 
ly tifie developments. Address: Cyrus Skinner, 3194 industrial purposes , 


West Markham St., Little Rock, Ark. 
on See Report of TESTS made by The 


National Physical Laboratory, a copy é 
of which will be sent on application, ae 
together with free samples if required. : 


tised. All makes, 
Size & powers of nature, sport & hunting EV ANS, ADLARD & CO., Ltd. A 


riflesco 

guaranteed. WINCHCOMBE, CHELTENHAM, ENGLAND. 


‘ALDEN LORING, OWEGO, N.Y. 


MANUAL THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 

JOHN KUNKEL SMALL 

HIS Manual replaces the author’s Flora of the Southeastern United States, _ 
published, in 1903 (second edition 1913), for the Southern States east of the 


Mississippi River. It embodies the results of continued exploration and study, 


thus bringing up to date our knowledge of this floral region. 
The Manual is the only complete illustrated work on the flora of the South- 


east by a recognized authority. eS 

In addition to analytical keys to the various plant groups, and descriptions S 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 


tion of a species of each genus. 
Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY : 


LANCASTER, PENNSYLVANIA 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS PRESENTED BEFORE THE 
GEOLOGICAL SOCIETY OF 
AMERICA 
~ (Copyright, 1939, by Science Service) 

GREAT mud-laden ‘‘ waterfalls’? deep down in the ocean 
are pouring the sediment of California rivers into ocean 
bottom basins, Professor F. P. Shepard, of the University 
of Illinois, told the recent meeting at Berkeley of the 
Geological Society of America. About 150 miles west of 
San Diego and far under water is a submerged 10,000-foot 
mountain whose slopes have been found to be absolutely 
bare of the sediments which one might expect to find. 
Bare, too, are submarine canyons off the California coast 
out to depths of 5,000 feet. This raises the point of what 
happens to the tons upon tons of sediments borne to sea 
by California rivers. According to Professor Shepard: 
‘*A large amount of the sand poured in by rivers is 
brought back by the waves which distribute it on the 
beaches while the bottom currents carry the mud out over 
the (continental) sheaf into the deeper troughs and basins 
outside. The submarine canyons are kept clear of sedi- 
ment largely by means of the great mud flows although 
currents are partly responsible. ’’ 


The wide-spread sage-brush of the Great Basin area of 
the far west probably got its start because the Sierra 
Nevada-Cascade mountain range rose up and blocked off 
moisture-bringing winds from the Pacific, according to 


'Dr. Daniel I. Axelrod, of the University of California. 


By a study of fossil plants he has been able to learn what 
plant life was like in the Late Pliocene era about 1,000,000 
years ago. About this time, Dr. Axelrod reported, a great 
change in the weather occurred in the West. On the north- 
west coast, over what is now Oregon and Washington, 
rainfall dropped from 25 inches yearly to the 13 inches it 
is to-day. And in southeastern California it fell from 12 
inches yearly to the three inches of rain which now falls 
on the land. The slow rise of the Sierra Nevada-Caseade 
Mountains probably was the basic cause of this. As they 
rose these ranges gradually intercepted more and more 
of the rain-bearing Pacific winds. Plants able to live in 
the increasingly drier climate prevailed. Sage-brush be- 
came king. A few of the Pliocene trees managed to sur- 
vive—the pinyon pine, juniper, cottonwood and antelope 
brush—in Nevada. But generally they have continued 
to exist only in the mountains and on a few favorable 
sites bordering deserts. 


Intensive studies of records of many California earth- 
quakes have shown the ‘‘keel’’ of the southern Sierra 
Nevada mountain range, is stated in a paper by Professor 
Perry Byerly, of the University of California. One theory 
of geology, Professor Byerly recalled, is that mountain 
ranges are masses of heavy rock ‘‘ floating’’ in weak rock 
not unlike ships floating on the ocean. The new discoveries 
indicate that the mountain ranges have a keel. Actually 
the keel seems to be a root of granitic rock penetrating 
much deeper into the weak rock under the range than does 


the range itself. Bottom of the Sierra Nevada Tange g 
pears to be at a depth of 20 miles. The keel goog doy 
still farther. | 


Fifty miles below the surface of the earth the ordiny 
crystalline structure of rocks gives way to a glassy ¢ 
dition, according to Professors B. Gutenberg and ¢ 
Richter, of California Institute of Technology. Styj 
of the records of earthquake vibrations have revealed 4 
new knowledge. Highly important to geology is the j 
covery for it has long been suggested that the earth a 
sists of many concentric shelis of different materi 
packed, one around another, like the layers in an onig 
‘*From all the evidence,’’ Professor Gutenberg said, 
may be calculated that certain physical properties chay 
at a depth of about 50 miles. From other clues we d 
clude that this depth is probably that at which the cry 
line structure of the rocks is reflected by a glassy q 
dition.’’ 


PAPERS PRESENTED BEFORE THE 
AMERICAN PHARMACEUTICAL 
ASSOCIATION 


A METHOD for detecting the presence of carbon mg 
oxide in very minute quantities, as an impurity in ony 
intended for human inhalation, was described before { 
meeting in Atlanta of the American Pharmaceutical As 
ciation by Drs. Frederick K. Bell and John C. Krantz, 
of the School of Medicine of the University of Marylag 
Oxygen is supplied compressed in cylinders for us 
pneumonia patients and other critically sick pers 
aviators at high altitudes, firemen, mine rescue work 
ete. The presence of even small quantities of pois 
ous carbon monoxide would of course be extremely dag 
ous, particularly in hospital use. The test is made vit 
reagent consisting of a dilute mixture of blood and yj 
tannic acid. This is gray-brown in the presence of! 
contaminated oxygen, but turns pinkish when it cmmm,, ;, 
into contact with carbon monoxide in mixtures eve 
dilute as five parts per million. 


EXPERIMENTS with an old-fashioned remedy which™ 
long been discarded as of no particular value shovel 
to be capable of relaxing cramps in certain of the 
organs was brought out in a report by Dean A. [itl 
Bliss, of the School of Pharmacy of Howard College,4 
mingham, Ala. The drug is Potentilla anserina. 
grows as a common weed everywhere, but Dr. Bliss hill 
send to Germany to get it in prepared drug form. 1m 
ments on animals brought out its almost-forgotten ! 


THE value of sodium hypochlorite solutions for tre 
athlete’s foot was emphasized at the meeting of the 4! 
ican Pharmaceutical Association, by Drs. J. B. Vall 
and H. George DeKay, who reported the results of & 
ments carried on at Purdue University. Solutions 
chemical as weak as one tenth of one per cent. in avi 
chlorine were found capable of inhibiting the gro™ 
the fungus that causes athlete’s foot, when permitted! 
20 seconds’ contact. 
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pectin, the stuff that makes jelly ‘‘jell,’’ is the base 
, new type of medicated paste that is having great 
veess in the healing of bed sores and stubborn ulcers. 
Bernard Fantus and H. A. Dyniewicz, of the Univer- 
, of Illinois Medical College, stated that advantages 
bed for the new paste are that it gives the healing 
sue a more nearly natural medium in which to grow, that 
needs to be changed less often than the dressings now 
j, and that its cost is much lower. To the base, which 
by be either pectin or gum tragacanth, Dr. Fantus and 
Dyniewiez add Ringer’s solution, which is a synthetic 
proximation of the inorganic parts of the blood fluid. 
B, paste is applied thickly, covered with a piece of water- 
yof transparent cellulose sheeting, and the dressing 
S.:oned down with adhesive tape. Different medicaments 
»y be added for specific types of ulcers: sulfanilamide 
; streptococci, ethyl aminobenzoate for painful ulcers, 
4 when necrotic tissue is present, etc. 


“MELANOID,” A SKIN PIGMENT 
(Copyright, 1939, by Science Service) 
(‘MeLANOID,’’ a hitherto unknown kind of coloring 
iter, has been discovered in skins of all peoples, from 
¢ blonds to Negroes, through the use of a new optical 
strument, the recording spectrophotometer. This dis- 
ery, made in the course of researches by Dr. Edward 
MGS Edwards, of the Harvard Medical School, and Dr. 8. 
jimby Duntley, of the Massachusetts Institute of Tech- 
logy, raises the number of known skin pigments to five. 
The researches of Drs. Edwards and Duntley constitute 
t first precise study ever made of the complex factors 
derlying variations in the color of human skin. The 
estigation, which may have significant bearing on many 
portant and puzzling medical problems, is in progress 
the Massachusetts Institute of Technology. Already 
presults are enabling doctors to diagnose anemia far 
re effectively than has been heretofore possible and to 
ich minutely the progress of attempts to stem its wast- 
b tide. The experiments may also afford medicine a 
luable diagnostic tool and method of observing treat- 
eit in circulatory disorders and various vascular and 
n diseases, and may also contribute to studies of dis- 
bances of the endocrine, or ductless, glands which pro- 
¢ those all-important chemical messengers of the body, 
phormones. Disorders of these glands underlie a wide 
riety of far-reaching bodily ills. 
Key instrument in the research is the recording spectro- 
tometer developed by Professor Arthur ©. Hardy. 
ith its aid it has been possible to make speedy and pre- 
t analyses of skin colors which are as objective as the 
Pperature readings of a thermometer. Thus not only 
's it improve on previous methods, which have relied 
gely on the erratic human eye, but it also automatically 
lyzes the color of the skin by examining its capacity to 
lect light at each separate wave-length, a task impos- 
le for the human eye. 
Melanoid is a diffuse form of melanin, long known as 
kin pigment. Melanin is characteristic of brunets, and 
minates the complexions of Negroes and other black 
“s. A third pigment, carotene, which is responsible 
the hue of earrots, has never previously been recog- 
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nized as a color component of the human skin. The other 
two pigments involved in skin color, and the most impor- 
tant in producing its pinkish flesh tint, are the two forms 
of hemoglobin found in the blood, oxy-hemoglobin and 
reduced or oxygen-free hemoglobin. The turbidity of the 
deeper layers of the skin furnishes an added effect of 
light-scattering, which adds a bluish component to the 
general skin color. Without this scattering, a phenome- 
non probably best known for giving the sky its blue, the 
normal skin would appear much like a piece of Cellophane- 
wrapped, raw beefsteak. 

All peoples have these five color pigments. Variations 
in skin color, from Nordic to Negro, are due entirely to 
the proportions in which they are blended. Melanin and 
melanoid are particularly important, for their abundance 
results in a dark skin and a lack of them gives a light skin. 
The bodily distribution of these pigments is identical for 
all races, but the amount is purely a matter of constitu- 
tional and racial factors. White men have the least 
melanin, they found, and it steadily increases in the 
Japanese, Hindu, Mulatto and Negro, in that order. 

The research is reported in the current issue of The 
American Journal of Anatomy. 


SKIN RASH FROM SYNTHETIC 
INSECTICIDE 


Discovery that a new synthetic insecticide was causing 
a skin rash or dermatitis among the workers who handled 
it in the chemical manufacturing plant where it was being 
made for the market has resulted in suspension of opera- 
tions for the time being. Drs. Louis Schwartz and Leon 
H. Warren, of the U. S. Public Health Service, who in- 
vestigated the case, recommend that all insect sprays be 
given a cautionary label, for any of them is capable of 
injuring sensitive persons, with damage suits against 
manufacturers as a possible consequence. 

The new chemical is known as alpha naphthyl isothio- 
cyanate. Although not so poisonous to flies as pyrethrum 
and derris, vegetable poisons now commonly used in 
sprays, it is so much cheaper that it was intended to mix 
it with these ingredients in commercial liquid insecticides. 
Then it was discovered that some of the chemical workers 
who came into contact with it were getting a troublesome 
rash on their skins. Investigation by the U. S. Public 
Health Service followed. 

It is not thought at present that manufacture of the 
chemical must be stopped permanently, especially since 
the ingredients already used in insect sprays are known 
to be poisonous to some persons. If manufacture is re- 
sumed, the compound is to be handled only in a closed 
system of containers, filters and pipes, by workers well 
protected with inhalers, goggles and special clothing. 

Finally, Drs. Schwartz and Warren make the following 
recommendations for all spray insecticides, including those 
now on the market: ‘‘ The directions on the cans should be 
worded in such a manner as to impress on the consumer 
the fact that the contents are toxic and irritating to the 
skin unless they are used according to directions. This 
would place the emphasis on their toxicity and tend to 
make people more careful in using them. Indeed, placing 
poison labels on all insecticides would better safeguard 
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not only the health of the consumer but also the financial 
interests of the manufacturer by helping to protect him 
against lawsuits. The directions for use should state 
that in spraying these substances protective clothing 
should be worn, the face and other portions of the skin 
should be exposed as little as possible to their action, and 
that the containers should be kept away from articles of 
food and out of the reach of children.’’ 


CORN AND TEOSINTE 
(Copyright, 1939, by Science Service) 


CoRN is not descended from the heavy-stalked Mexican 
grass called teosinte; more likely teosinte is descended 
from corn. Evidence pointing strongly in this direction 
was presented at the opening session of the seventh Inter- 
national Congress of Genetics, by Professor P. C. Mangels- 
dorf, of the Texas Agricultural Experiment Station. 

It has long been contended that corn was derived, in 
some long-forgotten age, from teosinte, largely because 
teosinte grows abundantly in the wild state in Mexico and 
Central America, where corn, whose wild ancestor has never 
been found, was the staff of life of the great Indian civili- 
zations. 

Professor Mangelsdorf, suspecting that teosinte, not 
corn, might be the descendant, tried making hybrids of 
corn with a related wild grass, Tripsacum. He obtained 
intermediate forms, that suggested teosinte in some of 
their properties. A critical re-examination of teosinte dis- 


.closed the interesting fact that every character of teosinte 


is found in either corn or Tripsacum, or is intermediate 
between the two. Not only is this the case, but analysis 
of the heredity-bearing chromosomes within the cells of his 
hybrid plants showed that the germ-plasms of corn and 
Tripsacum are capable of the intimate mixtures and inter- 
changes that are required for the origination of stable 
hybrid forms. 

As more probable ancestor to corn, Professor Mangels- 
dorf pointed to pod corn, a strange type with each kernel 
covered in an individual husk, now grown only as a curi- 
osity. He suggested that a wild pod corn may still be 
growing, somewhere in the lowlands ‘‘ back of the Andes,’’ 
in whose valley and plateau lands corn was first extensively 
used by highly civilized Indian nations. 


ITEMS 


THE home of the world’s weather—the zone of atmos- 
phere just above the surface of the earth where warm and 
cold air masses intermingle to produce rain, clouds and 
hot and cool spells—has now been shown to act as a mirror 
for radio waves. Professor R. C. Colwell and A. W. 
Friend, of West Virginia University, describe their stud- 
ies of radio reflections at the sharp boundaries between 
hot and cold air layers in Nature. The radio mirrors are 
not at extreme heights of scores of miles in the ionosphere 
at the place where radio reflections are commonly known to 
occur. Rather they appear to come in the troposphere at 
altitudes no greater than a mile and a half or about 9,000 
feet. Some seem to occur as low as 6,000 feet. Three 
years ago such reflections were suggested from radio mea- 
surements alone. Now they give, side by side, a compari- 
son of the radio reflections and the existing height of the 
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layers of temperature inversion in the troposphere, r 
plane flights directly over the experimental radio tra 
mitter used in the tests during the times of the expering 
furnished accurate, conclusive proof of the equal heigh 
of the sharp temperature boundaries and the place of me 
reflection. 


A suCCESSFUL and cheap method for manufactyyiy 
colloidal fuel from coal is being sought, through an ing 
trial research fellowship at Kansas State College, | 
though colloidal fuel is not now being used industri, 
anywhere in the United States, investigations to date jim 
offered promise of finding a technique which woy\q j 
cheap enough to make it an important possibility for ; jiiiof ¥: 
road fuel and for use in power plants where either fy¢) 
or pulverized coal is now burned. Dean R. A. Seaton, #am 
the Division of Engineering of the Kansas State Colle rayi 
explained that a satisfactory colloidal fuel would hel fim 
utilize effectively the petroleum supplies of the Unit 
States. 


EUROPEAN sleeping sickness, a disease that has appeay 
during post-war years, may be growing weaker, or mankiy 
may be growing stronger against it. These alternatififhis | 
hypotheses for its declining incidence are offered by (qe) 
Matheson Commission which has been investigating { 
disease, under the chairmanship of Dean Willard C. Rag 
pleye, of the School of Medicine of Columbia Universi 
Epidemic encephalitis, as the disease is technically kno 
has been attacked with various medical weapons. New 
is benzedrine sulfate, the so-called ‘‘pep pills’ | 
exam-cramming students. It is given either alone or 
combination with atropine. The combination treatm 
is said to yield best results. However, a real cure see 
still as remote as it did ten years ago. 


Dp 
he pr 


ectric 
A NEW type of organic resin material which car 


made into artificial silk fibers has been patented at 1 
U. S. Patent Office by the Canadian inventors, George 
Morrison and Aubrey F. Price, of the Province of Quelq 
The new resins are of the vinyl-acetyl type. Four 
different ways of preparing them are described in 
patent, which has been assigned to Shawinigan Chemied 
Ltd., of Montreal. Three of the methods yield matend,.'),, 
‘‘suitable for the manufacture of threads of arti) Pla 
silk.’’ Other forms also have wide use. Some are siigjpanoes, 
able for the interior lining of bottle caps and cans beta 
of their insoluble properties. Others can be made i 
clear, colorless transparent sheeting suitable for wrapp! 
materials. 


Dr. SAMUEL F. HILDEBRAND, of the U. 8. Burealf 
Fisheries, has made a detailed study of the fish {0 
in the Panama Canal when the locks are dewaiet 
and reports 159 species, ranging in size from anchot cerpti 
to tarpon, as well as crabs, shrimp and several other kil ought 
of invertebrates. Not all the 159 species are know! 
pass through the canal. The water changes from salt 
brackish to fresh and back to salt again so that both f 
water and saltwater fishes have to be able to adapt thé 
selves rapidly to changes in both salinity and tempera 
Not many fish can do this; nevertheless a considel™ 
number of Atlantic fish have been found in locks op? 
to the Pacific, and vice versa. 
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McGraw-Hill Books 


Internal Constitution of the Earth 


Edited by BENo GuTENBERG, California Institute of Technology. 413 pages, 63x92. $5.00 


his important new book is Volume VII of Physics of the Earth, a series of monographs prepared under the direction 
¢ various committees of the National Research Council. Preceding volumes have been published by the Council. 
sternal Constitution of the Earth gives a review of the features of the interior of the earth written by a group of 
Miijstinguished geologists and geophysicists. Some of the topics covered are: origin of the solar system; elastic prop- 
ties of rocks and materials in the earth’s crust; temperatures in the earth’s crust; deep-focus earthquakes; density, 
pravity, pressure; etc. 


errestrial Magnetism and Electricity 


Edited by J. A. Fuemine, Carnegie Institution of Washington. 794 pages, 63x92. $8.00 


This book is Volume VIII of the Physics of the Earth, and represents an attempt, through the combined efforts of a 
umber of competent investigators specializing in the various fields, to set forth in an authentic manner the present 
tatus of our knowledge of the earth’s magnetic and electric phenomena. 


lectricity and Magnetism. 


An Introduction to the Mathematical Theory 


By JoHN B. WHITEHEAD, Johns Hopkins University. Electrical Engineering Texts. 221 
pages, 54x 8. $3.00 


he primary purpose of this book is to provide a condensed but consecutive development of the physical theories of 
ectricity and magnetism, beginning with the simplest manifestations of mechanical forces by electrostatic and mag- 
etic phenomena. 


eomorphology 


By A. K. Lopecx, Columbia University. 731 pages,6x9. $4.50 


his long-awaited text in the fundamental principles of geomorphology will be of immediate interest to teachers of 
ography, geology, and related subjects. Intended for the beginning student, the book covers Rocks and Structures, 
peathering, Underground Water, Streams, Alpine Glaciation, Continental Glaciation, Waves, Wind, Organisms, Coas- 
i Plains, Plains and Plateaus, Dome Mountains, Block Mountains, Folded Mountains, Complex Mountains, Vol- 
anoes, and Meteor Craters. 


4 Source Book in Geology 


By Kirtitey F. Matuer, Harvard University, and Surrey L. Mason, Geologist, Houston, 
Texas. Source Books in the History of the Sciences. 702 pages,6x9. $5.00 


ne purpose of this book is to give a comprehensive view of the development of geological science during the past 
ur centuries by presenting the significant passages from writings of the great contributors to that science. The 
‘erpts include portions of the work of 130 geologists, each of whom was influential in molding the geological 
ought of his time. The original statements of many important principles and theories are thus made available. 


| Send for copies on approval 
McGRAW-HILL BOOK COMPANY, INC. 
” West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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10 SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


PROTACTINIUM YIELDS TO ATOM 
SPLITTING 
(Copyright, 1939, by Science Service) 

RakRE protactinium has now joined heavy uranium and 
thorium on the list of elements that undergo splitting into 
two parts under the bombardment with neutrons. 

The cyclotron at Columbia University made possible the 
new discovery, according to an announcement in the 
Physical Review by Professor John R. Dunning and Dr. 
E. T. Booth, of Columbia University, and Dr. A. von 
Grosse, of the University of Chicago. : 

Protactinium has atomic number 91, midway between 
uranium No. 92 and thorium No. 90. Its atomic weight 
is 231. Dr. von Grosse was among the first to isolate 
protactinium and made available the small specimen that 
served as the target for the neutrons shot out by the 
cyclotron. 

Chemical separation of the ‘‘splitter’’ products of 
protactinium’s fission show that rubidium and caesium are 
ereated. At the same time enormous amounts of atomic 
energy are released of the order of 200,000,000 electron 
volts and about the same order of magnitude as the energy 
released in the fission of uranium and thorium. 

The splitting of protactinium can only be accomplished 
with ‘‘fast’’ neutrons. In this the new discovery is simi- 
lar to the findings already known for thorium’s fission. 
In contrast uranium can be split by very weak ‘‘slow’’ 
neutrons. 

One hope that lies, little mentioned, in scientific reports 
on atom splitting and the releasing of atomic energy is 
that by this process atomic power might somehow be made 
available in a useful form. It does not appear that pro- 
tactinium can serve as a ‘‘fuel’’—even potentially—for 
such use. Releasing atomic power is possible on an eco- 
nomical hypothetical basis only if each splitting can some- 
how set off a similar fission in near-by atoms and the whole 
matter perpetuated by a ‘‘chain reaction.’’ For uranium, 
where weakly energetic neutrons appear to have the power 
to do this splitting, the idea of ‘‘power’’ from atoms is 
not beyond the realm of possibility. With protactinium, 
however, the need for fast neutrons to do the splitting 
probably means that a chain reaction would not be set 
up and that power (in any real economical sense) would 
not be forthcoming. 


PAPERS READ BEFORE THE INTERNA- 
TIONAL CONGRESS OF GENETICS 
(Copyright, 1939, by Science Service) 

GENES, the bearers of life, and viruses, that bring dis- 
ease and death, may be very much alike. This suggestion 
was laid before the meeting of the seventh International 
Congress of Genetics at Edinburgh on August 28 by 
Professor John W. Gowen, of the Iowa State College. 
Professor Gowen also told of his use of x-rays as measur- 
ing tools, to get an estimate of the size of both these types 
of vitally important particles, which are too small to see 
with even the most powerful of microscopes. He found 
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the virus particles to be super-sized molecules, with a mola.4 
ular weight of approximately 16 million. This is in fai, 
close agreement with measurements obtained by oth 
means. Regarding the possible essential similarity }, 
tween genes and virus particles, the American scientig 
said: ‘‘ Possibly the only difference between these gma 
viruses and the gene is that the latter is attributed a plag 


Bi 


in the cell chromatin whereas the former is free to moy. film TEX 
making its isolation in relatively pure form possible, ByiNGeor. 
even this difference is likely to break down. With bettoMmm440 il 


techniques of recognizing gene effects, these substancg 
may very possibly be found within the cell cytoplasm ofmmmLAB 
even in the circulation of the animal or plant.’’ GEN 
Geors 


DEFINITE hereditary physiological traits go along with Hust 
ust] 


visible bodily character in different breeds of fowl, accord: 
ing to Professor F. B. Hutt, of Cornell University. Thy 
White Leghorn hens lay thicker-shelled eggs than i 
heavier breeds like Plymouth Rocks or Rhode Island Red, 
and they adjust more readily to changes in outside tem: 
perature. Inheritance of abnormalities in fowls, produe. 
ing the seldom-seen ‘‘ freak’’ breeds, such as Creeper anj 
Dark Cornish, were reported by Professor Walter Lan: 
dauer, of the Connecticut Agricultural Experiment Sta 
tion. In these breeds there is a hereditary shortening of 
the leg and wing bones, producing a kind of Dachshund-in: 
feathers effect. In the purest-bred (homozygous) speci UND 
mens this shortering extends to other bones, and the ple. By 
nomenon may be so pronounced that the chick is unable ts oe 
hateh at all, but dies within the shell. . 50, 


Some of the strangest cells ever seen through a nid 
croscope were described by Dr. Charles A. Berge ABO 
8.J., of Woodstock College. If twice or four times th@™gGENE 
normal number of the heredity-bearing chromosomes wqjjmiam C. 
found in the cells of an animal or plant, that is considereijMustrati 
something worth mentioning at a scientific meeting. Bi 
Dr. Berger has found cells in the lining of the digesting 
tract of mosquito larvae that have 48, 96 and once in 
while even 192 times the normal chromosome number. (ng 
dinarily a doubling in chromosome number within 4 ¢ 
is the preface to division into two cells. But these strang 
cells in the mosquito ‘‘wigglers’’ just pile up the 
chromosome counts without dividing. Finally, when ti 
larva is preparing to change into a winged adult, t& 
divisions appear all at once, and the chromosome numb 
go back to normal in the new cells. 


Ir is hard to think of an insect no bigger than 4 S43 AN | 
being afflicted with tumors. Yet such is the case. Prof prry 
sor Mary B. Stark, of the New York Medical College, HM IOLo 
of such growths which she has studied in the larval sti G (jj, 
of Drosophila, the gnat-sized fly that is the favorite anil Price, 
of geneticists. In certain strains of Drosophila thé 
tumors appear generation after generation, in the dig# 
tive tract. They are sex-linked, appearing only in male 
and they kill half of these. In another strain, the tum 
appear in both sexes, but are not lethal. 


FaiLure to grow a full set of teeth is a hereditary tt 
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These MOSBY Texts 


BEFORE MAKING YOUR FALL ADOPTIONS 


Biology and Zoology 


TEXTBOOK of ZOOLOGY — By 
George Edwin Potter. 843 pages, 
440 illustrations. Price, $5.00. 


LABORATORY OUTLINE for 
GENERAL ZOOLOGY — By 
George Edwin Potter. 281 pages. 
lustrated. Price, $1.75. 


A TEXTBOOK of GENERAL 
BIOLOGY — By E. Grace White. 
Qod Edition. 667 pages, 336 illus- 
rations. Price, $3.50. 


4 LABORATORY OUTLINE of 
ENERAL BIOLOGY — By E. 
race White. 261 pages. Illus- 
rated. Price, $1.50. 


UNDAMENTALS of BIOLOGY 
By William C. Beaver. 896 
pages, 299 illustrations. Price, 
4,50, 


ABORATORY OUTLINES of 
ENERAL BIOLOGY—By Wil- 
iam C. Beaver. 165 pages, 25 il- 
ustrations. Price, $2.00. 


Hygiene 


PERSONAL and COMMUNITY 
HEALTH—By Clair E. Turner. 5th 
Edition. 650 pages, 128 illustrations, 
4 color plates. Price, $3.00. 


PERSONAL HYGIENE — By Clair 
E. Turner. 335 pages, 84 illustra- 
tions, 3 color plates. Price, $2.25. 


Miscellaneous 


FUNDAMENTALS of ANAT- 
OMY—By Carl C. Francis. 320 
pages, 175 illustrations, 26 color 
plates. Price, $2.75. 


TEXTBOOK of HISTOLOGY— 
By Evelyn E. Hewer. 365 pages, 
840 illustrations. Price, $4.50. 


A TEXTBOOK of BACTERIOL- 
OGY—By R. W. Fairbrother. 457 
pages. Price, $4.50. 


SYNOPSIS of CLINICAL LAB- 


ORATORY METHODS—By wW. 


OBSERVATION and STUDY 
GUIDE for STUDENT TEACH- 
ERS— By Edgar M. Cook and 
John H. Cates. 137 pages, 40 
observation sheets. Price, $1.50. 


ELEMENTS of PSYCHOLOGY 
—By Knight Dunlap. 499 pages, 
66 illustrations. Price, $3.00. 


INTRODUCTION to EX- 
PERIMENTAL HUMAN PHYS- 
lOLOGY—By W. W. Tuttle and 
G. Clinton Knowlton. 138 pages, 
Price, $1.50. 


Physiology 


TEXTBOOK of PHYSIOLOGY — 
By W. D. Zoethout. 6th Edition. 
714 pages, 291 illustrations. Price, 
$4.00. 


LABORATORY EXPERIMENTS 
in PHYSIOLOGY — By W. D. 
Zoethout. 2nd Edition 256 pages, 
95 illustrations. Price, $2.25. 


FUNDAMENTALS of HUMAN 
PHYSIOLOGY —By J. J. R. 
Macleod and R. J. Seymour. 424 
pages, 108 illustrations, 4 color 
plates. Price, $2.50. 


LABORATORY MANUAL for 


ELEMENTARY PHYSIOLOGY— 


By Lalia V. Walling and Kenneth 
Siler. 3rd Edition. 176 pages. 
Price, $1.50. 


PHYSIOLOGICAL CHEMISTRY 
—By J. F. McClendon and C. J. V. 
Pettibone. 6th Edition. 454 pages, 
34 illustrations. Price, $3.50. 


Macleod’s PHYSIOLOGY in 
MODERN MEDICINE—Edited by 
Philip I. Bard. 8th Edition. 1051 
illustrations. Price, $8.50. 


E. Bray. 2nd Edition. 408 
pages, 51 illustrations, 17 color 
plates. Price, $4.50. 


ESSENTIALS of COLLEGE 
CHEMISTRY—By G. H. White- 
ford and R. G. Coffin. 514 pages, 
$2 illustrations. Price, $4.00. 


AN OUTLINE of LABORA- 
TORY WORK in INORGANIC 
CHEMISTRY—By G. H. White- 
ford, R. G. Coffin, and Elizabeth 
M. Wing. 222 pages. Price, 
$1.50. 


CLINICAL LABORATORY 
-METHODS and DIAGNOSIS — 


By R. B. H. Gradwohl. 1607 
pages, 492 illustrations, 44 color 
plates. Price, $12.50. 


INTRODUCTION to ANIMAL 
BIOLOGY — By John B. Parker 
and John J. Clarke. 500 pages, 
illustrations. In Preparation. 


LABORATORY INSTRUC- 
TIONS of GENERAL BIOLOGY 
—By John B. Parker and John J. 
Clarke. 148 pages. Price, $1.50. 
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that ‘‘runs in families,’’ and it is linked to hair color, 
according to Dr. Barbara 8S. Burks, of the Carnegie Insti- 
tution of Washington. Tooth deficiency may manifest 
itself in any of the teeth: incisors, pre-molars, molars. 
Perhaps the commonest form is the failure to develop third 
molars or wisdom teeth. This is due to the same genetic 
factor that causes failure to grow teeth farther forward 
in the jaw. Sometimes, instead of a total absence of a 
tooth, the deficiency will be expressed by the growth of a 
very small, almost rudimentary tooth—a ‘‘peg’’ or 
‘‘rice’’ tooth. Study of all available family histories, 
supplemented by examination of all brother-and-sister 
combinations exhibiting the deficiency that could be found, 
indicates that tooth deficiency and hair color are linked. 
That is, members of a family strain exhibiting tooth de- 
ficiency tend to have the same color of hair. 


SuppDEN shocks of heat or cold speed the production of 
the abrupt evolutionary changes known as mutations, was 
reported by Dr. H. H. Plough, of Amherst College. With 
his colleagues, Drs. George P. Child and Philip T. Ives, 
Dr. Plough subjected the small insects, Drosophila, to 
quick jumps and drops in temperature. Mutations ap- 
peared at considerably higher rates than they did in con- 


trol groups of the insects kept at ordinary temperature 


levels. 


ITEMS 


SUN-SPOT groups so large they can be seen with the 
unaided eye behind smoked glasses are now visible ac- 
cording to photographs taken by the U. S. Naval Observa- 
tory. Eighty spots are seen in all, arranged in seven 
groups. The total area of the spots covers 41.5 square 
degrees on the sun’s surface. Since a square degree on 
the sun amounts to 725,000,000 square miles, the total sun- 
spot area now visible is about 30,000,000,000 square miles. 
Over 600 ‘‘earths’’ could be dropped into the sun-spot 
area that may now be seen. 


PERSIMMON wilt, the new and deadly enemy of persim- 
mon trees, has crossed the Mississippi. It has been found 
as far west as Oklahoma, by Drs. K. Starr Chester and W. 
W. Ray, of Oklahoma Agricultural and Mechanical Col- 
lege. Persimmon trees have a threefold importance: their 
wood is ideal for golf club heads and similar small objects, 
their fruit is one of the most important wildlife foods, 
and their tough, ropelike roots made them favorites with 
soil conservation workers as plantings to check erosion. 
The disease is caused by a fungus known as Cephalo- 
sporium. Its course is terribly rapid; trees usually die 
within a few weeks after they are attacked. There is no 
known cure or preventive. It is quite possible that all 
the persimmons of America may join the chestnut trees, 
wiped out by the chestnut blight several decades ago. 


AMERICA’S medical schools are in better shape now than 
ever before to educate medical practitioners, with the aid 
of intern training hospitals, according to a report of the 
council on medical education and hospitals of the Amer- 
ican Medical Association. In the past five years, millions 
of dollars have been spent to improve organization, equip- 
ment and resources of medical schools. Among the 67 ap- 
proved medical schools, 24 of the lower ranking schools 


have added more than a million dollars to their annualll 
budgets, an average of $47,000 each. In 20 schools the 

cost of improved facilities for clinical teaching has agore. 
gated $10,000,000. There are 734 hospitals approveg for 
internships and 518 hospitals offering approved ee, 
and fellowships in specialties. - 


Norway gets undeserved blame when it is named ag jj, 
original home of the Norway rat, the biggest and mog 
aggressive of man’s undesired house guests. Research 
of Dr. Ernst Schwarz, of the Smithsonian Institution 
indicate that it was first heard from in southeastern Ching 
but even that may not have been its point of origin, Tyg 
black rat, which the bigger Norway rat bullies and perfil 
cutes, originated in a species of wild rat in the Maly 
region. It ‘‘adopted’’ man in the New Stone Age, as, 
house pest in India. It followed its unwilling hosts to thg 
shores of the Mediterranean and spread thence over Ry. 
rope, and to all lands where European ships have gong, 
Other rats being traced by Dr. Schwarz include the lesser 
Malay rat and the East African Negro rat, which hay 
more restricted distribution, mainly in the tropics. Ap. 
other uninvited housemate of man is the Indian mui 
shrew. Although this animal looks something like a mous 
it belongs to an entirely different and even more primitivg 
class of animals, the insectivores, 


NEw help in tracing the family tree of the American 
Indian in Asia was announced by Dr. Franz Weidenreieh, 
of the Peiping Union Medical College. His study of the 
bones of a family of seven, who lived in a cave at Chov- 
koutien, near Peking, in the latter part of the Old Stong 
Age reveals that this family included oddly assorted types 
similar to types found not infrequently among America’s 
Indians. One woman had a skull like a modern Mela: 
nesian’s. Another woman’s head was of modern Eskimg 
type. The old man of the family resembled a late Ol 
Stone Age European, with a touch of Asiatic about hing 
Finding such varied types in one family in the Asiatic 
region from which the American Indian must have mi 
grated, Dr. Weidenreich pointed out that ‘‘It seems 1 
longer necessary to assume that there were immigri- 
tions differing widely according to the physical char 
acter of the immigrants and the regions they came from.” 
In the family of seven, the woman with the Melanesial 
type of skull had an artificially deformed head, which 
leads Dr. Weidenreich to speculate that this custom mij 
have originated in Asia. The late Old Stone Age, 
which the cave family of seven belonged, lasted in Europ 
from about 100,000 to about 20,000 years ago. 


New evidence that the climate in Texas was nearly tht 
same ten million years ago as it is now ean be found i 
fossil leaves described in a new publication on plants 
Eocene geologic time, by Professor O. M. Ball, of ti 
Agricultural and Mechanical College. The fossils é 
seribed by Professor Ball were found in various locatial 
in southern Texas, mostly in thin beds of clay. They bl 
lain undisturbed for ages, since some long-gone autumll 
when they fell from the trees and bushes and were covered 
by the silt of a stream in flood, or settled into the mut 
at the bottom of a lake. Some of the best of them ¢a™ 
from what is now a claypit for a brickyard. 
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NEW WILEY BOOKS 


To Be Ready for Fall Classes 


= FIRST COURSE IN THE THEORY 


OF NUMBERS 


By HARRY N. WRIGHT, Associate Professor of Mathematics, The Col- 
lege of the City of New York 


A usable, moderate-priced textbook covering essentially what is incor- 
porated in most courses in the elementary theory of numbers. The meth- 
ods of proof employed are the standard ones. The text includes a large 
number of excellent exercises. 


Approximately 131 pages; 54 by 84; Probable price $2.00 


HOUSEHOLD PHYSICS 


By WALTER G. WHITMAN, Head of the Department of Physical Sci- 
ence, State Teachers College, Salem, Massachusetts 


The third edition of ‘‘ Household Physics’’ constitutes a thorough revision 
and rewriting, and the content is now completely up to date. The book 
has had to be somewhat enlarged, due to the recent data which have been 
incorporated. The content follows along practical lines and includes 
much new equipment available today for the home. Three entirely new 
chapters are presented, dealing with ‘‘ Protection against Fire,’’ ‘‘ Visual 
Aids,’’ and ‘‘ Photography.’’ 


436 pages; 6 by 9; 412 illustrations; $3.00 


FUNDAMENTAL PROCESSES OF 


ELECTRICAL DISCHARGE IN GASES 


By LEONARD B. LOEB, Professor of Physics, University of California 


This up-to-date volume relates modern atomic physics to the field of dis- 
charge through gases. It reviews the classical studies and brings those 
studies up to the present day in an expert and critical survey. 


Approximately 842 pages; 6 by 9; 379 illustrations; Probable price $6.00 


CALCULATIONS OF QUANTITATIVE 


ANALYSIS 


By CARL J. ENGELDER, Professor of Analytical Chemistry, Univer- 
sity of Pittsburgh 


A logical, systematic sequence of problem assignments, in fifteen weekly 
sets, is presented in this book to cover and supplement the usual more or 
less standard conventional semester’s work in elementary quantitative 
analysis. Each problem set consists of twenty problems, a total of three 
hundred; a discussion of theory, together with numerous illustrative ex- 
amples, accompanies each problem set. The order of development is de- 
signed to keep abreast of the laboratory work. 


Approximately 172 pages; 6 by 9; Probable price $2.00 


JOHN WILEY SONS, INC. 
440 FOURTH AVENUE, NEW YORK, 
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6 SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS BEFORE THE INTERNATIONAL 
CONGRESS OF MICROBIOLOGY 


(Copyright, 1939, by Science Service) 


MAN’s chemical warfare against the germs that invade 
his body occupied a leading part in the opening session 
in New York City on September 4 of the Third Inter- 
national Congress for Microbiology. Especial prominence 
was given to the powerful new weapons, sulfanilamide and 
its related chemicals. Just how sulfanilamide acts against 
bacteria is still pretty much of a riddle, it was admitted 
by Drs. Eleanor A. Bliss and Perrin H. Long, of the Johns 
Hopkins Medical School. It has been known for some 
time that in the presence of small quantities of the chem- 
ical, germs of the group known as cocci are not killed out- 
right but stunned or paralyzed, so that the body’s own 
fighting forces can make an end of them. However, in 
the researches reported by Drs. Bliss and Long, it has also 
been shown that stronger concentrations of sulfanilamide 
kill the bacteria outright. Another point developed was 
that the effectiveness of certain compounds of sulfanila- 
mide seems to be due to their chemical decomposition, re- 
leasing ‘‘straight’’ sulfanilamide in contact with the 
bacteria. 


Experiments in which sulfanilamide and sulfapyridine 
were used, either alone or in combination with injections 
of immune sera, on mice exposed to infection with menin- 
gitis, were reported by Dr. Sara E. Branham, of the U. 8. 
Public Health Service: ‘‘In general, it may be said that, 
weight for weight, sulfapyridine protected mice better 
than sulfanilamide, and that the combination of either 
sulfapyridine or sulfanilamide with serum gave better 
protection than either the drugs or the serum did alone.’’ 


A whole family of serious diseases, including typhus 
fever, Rocky Mountain spotted fever and several even 
worse maladies from the tropics, was discussed. The dis- 
eases of this group are all caused by members of the genus 
Rickettsia, which are small, bacteria-like bodies of variable 
shape. They are usually carried about by ticks, but have 
also been found in the bodies of lice and other biting 
insects. Climate influences the virulence of three types of 
infection, as shown by experiments on guinea pigs and 
other rodents, was reported by Dr. R. E. Dyer, of the U. 8. 
Public Health Service. Animals inoculated with the 
viruses of spotted fever, endemic typhus and the St. Louis 
strain of encephalitis showed most pronounced reactions 
in winter and least in summer. Some of the tests, re- 
peated under conditions of artificially controlled air tem- 
perature, yielded confirmatory results. The Japanese rep- 
resentative in this family, known as tsutsugamushi disease, 
was the subject of a report by Professor Norio Ogata, of 
the Medical University of Chiba, Japan. It occurs in cer- 
tain districts during the summer months, and is fatal in 
between 30 and 70 per cent. of all cases. Another 
Rickettsia-caused disease was the subject of a paper pre- 
pared by Professor Ugo Reitano, of the University of 
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Rome. It is a form of typhus fever always present among 
the natives of Abyssinia, and only the most alert precay, 
tions of the Italian medical service keeps it from spreading 
among white troops now garrisoned there. The ing 
effective means of combat is vaccination. 


The smallest plants, no less than the largest anima, 
must have their vitamins, hormones and other minutg) 
concentrated but physiologically powerful substances 4 
they are to live and grow. Not less than a dozen gyq 
substances, according to Dr. William J. Robbins, of ty 
New York Botanical Garden, who opened the session wim 
a general statement. To a very large extent, microscopj 
plants and full-sized animals need and use the sap 
growth-promoting substances. One such substance, onifi 
recently discovered, was given the name ‘‘ coenzyme }! 


by Dr. Franklin E. Allison and Francis W. Minor, of ili 
U. 8. Department of Agriculture. It has been found i a 
dispensable for the growth of the nitrogen-fixing bacter oe 
that live in the roots of clover, peas and related plan rigi 
The bacteria need very little of it; they would grow a ‘eo 
multiply in solutions containing as weak a dilution Mut rey 


mensic 
ing ins 


one part in a million. But that much at least they hi 
to have in order to grow at all. 


Other bacterial growth-promoting substances, necessa 
in equally minute minimal quantities, were described 
Drs. P. W. Wilson and P. M. West, of the University ( 
Wisconsin. They found the same substances present § 
yeast as well as bacteria. Another nitrogen-fixing ba 
terium, Azotobacter, that lives free in the soil inste 
of in plant roots, has been found to require minute tra 
of molybdenum, the same metal that is used in hardenil 
modern high-grade steels, and even smaller quantities 
tungsten, the metal used in electric lamp filaments. 3 
searches establishing these facts were reported by ) 
Dean Burk and Kenneth Horner, of the U. 8. Departme 
of Agriculture. 


Relationship between rheumatic fever and pneumél 
has been traced by Drs. Homer F. Swift and Thomas Mi 
Pherson Brown, of the Rockefeller Institute for Medi 
Research, who reported on their findings. Exudates 00 
from the tissues of sufferers with rheumatic fever "4 
cultured in various ways, both in the lungs of mice and 
the embryonic membranes of incubated eggs. On the m4 pt 
branes the cultures produced characteristic lesions aud di 
the mice they caused pneumonia. Microscopic examina vi 
disclosed the presence of the extremely small ™ di 
organisms known as pleuropneumonia bodies, which * 
to have a size between the smaller types of bacteria! : 
the invisible filterable viruses. Indeed, under certa!l§ Sr 
cumstances the pleuropneumonia bodies themselves po 
slip through the invisibly fine pores of porcelain {ite T 


Two other strains of filterable organisms of the )/# 
pneumonia type, found in mice, were reported on bY 
Albert T. Sabin, also of the Rockefeller Institute. * 
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PARAGON SYSTEM 


For Filing Micro-slides 


enables the filing cf fresh 
ides in direct contact — 
without sticking! 
Cuts Costs— 
Saves Space! 


Paragon 
cabinets 
ave especially 
designed 
and constructed 
according to 
rigid specifications— 
not merely adapted. Patent Pending 
Accommodates 6000 slides per cubic foot. No drying 
put required. Cabinet illustrated holds 4500 slides (Di- 
mensions: 153 x 183 x 43”) Standard equipment in lead- 
ing institutions. 

Write for descriptive literature 

Dept. 898 


PARAGON C. & C. CO., 
215 East 149th St., New York, N. Y. 


RARE GASES 
AND MIXTURES 


..+ highest purity 
... for scientific purposes 


Linde rare gases are of consistently high 
purity. They are used in the study of electrical 
discharges, in rectifying and stroboscopic de- 
vices, and in inert atmospheres where heat con- 
duction must be reduced. 

Linde rare gases are shipped in 


spherical glass bulbs, designed to fa- 
cilitate removal without contamination. C-) 


Special mixtures for experimental pur- 
poses can be supplied upon request. 


The Linde Air Products Company 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [a Offices in 
New York, N. Y. Principal Cities 


The word “Linde” is a trade-mark. 


A New Grade of 
WHATMAN that 


really is “ News’ 


WHATMAN Filter Paper No. 7 
was developed to fill a definite de- 
mand for an inexpensive, qualitative 
Filter Paper that would retain most 
precipitates, filter fairly rapidly, 
stand washing and yet would pulp 
quickly when titrating. 


No. 7 was produced with the fil- 


9 


tration of Ammonium Phospho- 


Molybdate (Yellow Precipitate) in 
mind, but Chemists tell us that it 
is adapted to numerous other filtra- 
tions as well. 


One large Smelter laboratory is 
using No. 7 for “Smelter Sulfurs” 
where the ash weight of the Filter 
Paper is not important. Another 
laboratory uses it “for rapid filtra- 
tions and are very pleased,” to quote 
their recent letter. 


Test WHATMAN Filter Paper 
No. 7 in your laboratory, you will 
like it. Samples will be cheerfully 
sent upon request, and your usual 
dealer can supply you promptly. 


H. REEVE ANGEL & CO., INC. 
7-11 Spruce Street, New York, N. Y. 
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A, which thrives either in the brain or in certain other 
tissues of the body, produces a toxin that either kills out- 
right or leaves the animal crippled with symptoms like 
those of chorea. Strain B ‘‘has an almost specific affinity 
for the joints, in which it gives rise to a chronic, pro- 
gressive, proliferative, ankylosing arthritis which clinically 
and pathologically resembles rheumatoid arthritis in 
man.’’ 


From the Far East and the Near East came simulta- 
neous reports of a bacteriological feat long considered 
impossible: the growing of the virus of rabies in glass 
laboratory flasks instead of in the brains of living ani- 
mals. Professor K. Kanazawa, of the University of 
Tokyo, made the virus grow by feeding it minced brains 
of either rabbit or chick embryo. In experiments of Pro- 
fessor I. J. Kligler and Dr. H. Bernkopf, of the University 
of Jerusalem, it was grown on a medium consisting of 
coagulated human blood plasma and mouse embryo brain. 


Cancer, at least of certain types, is caused by filterable 
viruses, and thereby joins a numerous and varied group of 
human ills, including smallpox, influenza and infantile 
paralysis. Three converging lines of evidence were pre- 
sented by Drs. James B. Murphy and Albert Claude, of 
the Rockefeller Institute for Medical Research; by Drs. 
Jacob Furth and Elvin A. Kabat, of the Cornell Univer- 
sity Medical College, and by Dr. F. Duran-Reynals, of Yale 
University. Fluids from malignant transplantable tumors 
of chickens were whirled in the ultra-centrifuge, passed 
through fine-pored filters, and otherwise treated after the 
manner of virus-containing fluids in known animal and 
plant diseases. Materials obtained from these cancer- 
fluid filtrates, injected into the tissues of healthy chickens, 
produced typical cancerous growths. In the researches 
reported by Dr. Duran-Reynals, chicks responded to doses 
of a tumor virus by developing fatal hemorrhages and de- 
generation of tissues, without the development of tumors. 
However, extracts obtained from such chicks produced the 
characteristic growths when injected into healthy adult 
fowls. Similar evidence for virus causation of cancers in 
rabbits was reported in communications by Dr. Jerome T. 
Syverton, of the University of Rochester, and Drs. John 
C. Kidd and Peyton Rous, of the Rockefeller Institute. A 
virus was indicated as the probable cause of kidney cancer 
in frogs, by Dr. Balduin Lucké, of the University -of 
Pennsylvania. 


African monkeys may become immune carriers of yellow 
fever without being bitten by mosquitoes, according to 
Drs. G. M. Findlay and F. O. MacCallum, of London. 
They introduced yellow fever virus artificially into the 
stomachs of monkeys and found that it retained its viru- 
lence. Other animals, including man, could not be thus 
converted into carriers. Apparently the high acidity of 
their gastric juices inactivated the virus. ‘‘If non-biting 
arthropods with a long life span carry yellow fever virus 
and are occasionally eaten by monkeys, a solution would 
be found of the continuance of yellow fever in dry seasons 
when mosquitoes are absent or rare. Attention is drawn 
to the survival of yellow fever virus in cockroaches.’’ 
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PAPERS BEFORE THE AMERICAN PSycup 
LOGICAL ASSOCIATION 


(Copyright, 1939, by Science Service) 


CHALLENGING the idea that a head wound injuring qy 
frontal lobes of the brain could leave the victim yjy 
paired in intelligence, Dr. Ward C. Halstead, of the Qu ? 
S. A. Sprague Institute of the University of Chicagy 
stated that such an injury would cause ‘‘ fundamen, 
alteration’’ to the personality. The report was made 
the American Psychological Association meeting at Sta 


ford University. Scientific men have recently claingfim Nois 


that surgical removal of even the whole frontal lobe ay. ng to 
left patients with normal or improved I1.Q. Such conciyfilnay be 
sions, according to Dr. Halstead, are ‘‘based on inajdiliM And w 
quate methods’’ or standards. One type of abstract thingiilnan R 


ing, involving the storing of objects into categories on gilmyinter 
abstract basis, is ‘‘relatively unavailable,’’ for the persjiats to 
who suffers a frontal lobe injury regardless of whic take 
frontal lobe is damaged. Dr. Halstead’s conclusions , he dri 


based on a four-year study at the University of Chicag@iiet of « 
Clinics. He pointed out that it is only recently thet is a 
such experimental studies of brain injury effects have beats we 
undertaken, although analyses were made of World Wage noi: 
gunshot brain injury cases. Bound 
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Anger and other emotions can make your finger tip 
cold. Close links between such body changes and ment 
states were described by Drs. Bela Mittelmann and Harolf 
G. Wolff, of the New York Hospital and Cornell Universit 
Medical College. As the investigators discussed with 
patient the difficult situations of his life in a psf 
analytic interview, they also made measurements of Ii 


finger temperature and the behavior of his digestive sy 2 
tem. Anger, fear, depression and elation all were accom 

panied by a chilling of the finger tips. Even when ti, 15 
patient hid his emotion from himself, it was betrayed Im. ably 
the body changes and by his speech. The greatest (mgm... ;. 
in finger temperature came when the patient was in a stat listory. 


of tension, anxiety or conflict. The maximum drop 


Dwellers 


13.5 degrees Centigrade or about 24 degrees Fahrenhei by the fi 

Braille, the language of the blind, can open the door 
the world of printed literature to those who are blind «al a a 
in their inability to ‘‘see’’ words, was stated by Dr. Gri a a . 
M. Fernald, of the University of California. In learuil affol nl 


Braille, she found, the word-blind slightly surpassed t 
‘‘eontrol group.’’ In all cases, word-blind subjects coll 
then learn to read Braille with the use of only the ¢ 
even when they were still unable to read printed wor 
Emotional instability is characteristic of all the wot 
blind individuals studied. 
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Rats scurrying away on hearing a warning signal, 
human beings have learned to run to shelter at an 4 
raid siren, demonstrated the potency of relief from anxi# 
as a means for ‘‘stamping in’’ the learning of cert 
lessons. Psychologists have recognized how powerful fé 
is for inhibiting or restraining the frightened one. Est4 
from fear, according to Dr. O. H. Mowrer, of the Institt 
of Human Relations of Yale University, is also power 
in determining the course of new behavior. Whet! 
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nts in Dr. Mowrer’s experiments were given a warning 
impending punishment and allowed to escape from its 
threat, they learned better than with the aid of the punish- 
pent itself. ‘‘Human beings can take either of two 
courses of action in a danger situation,’’ said Dr. Mowrer 
» discussing the human implications of his research with 


. i. representative of Science Service. ‘‘They can act in. 


wich a manner as to reduce the danger, or they can act in 
Bech a way as to reduce only their perception of the 
jnger, that is, their fear.’’ 


Noise and imprisonment, as well as the dilemma of try- 
ing to make a correct decision when there is no right way, 
may be contributing causes to nervous breakdowns in rats. 
And what is true for rats may be true for men. Dr. Nor- 
ian R. F. Maier,,of the University of Michigan, last 
yinter gained recognition and a $1,000 prize for causing 
mts to have nervous breakdowns. An animal was forced 
otake some action when there was no right way to do it. 
he driving force used in his experiments with rats was a 
net of air. Now Dr. Maier finds that the noise of the air 
fet is a contributing factor in the breakdown. When the 
ats were placed on a small table and keys were jingled, 
he noise produced violent activity in 85 per cent.; the 
ound of an air jet caused it in 64 per cent. In some 
ases convulsions accompanied the extreme activity. Con- 
nement is also a factor. When the rats were placed 
uring the experiment in a closed wooden box, they were 
ected more than in a transparent box. But Dr. Maier 
ticks to his original conclusion that only the theory that 
eakdown occurs when a conflict is faced from which 
here is no escape, but in which it is necessary to take 
ction, is broad enough to cover all the cases. 


ITEMS 
A 1500-YEAR-OLD pair of small iron horseshoes which 
robably once shod the hooves of a Swiss Lake Dweller’s 
orse is now on exhibition at the Field Museum of Natural 
History. It represents the last cultural phase of the Lake 
Dwellers of Lake Neuchatel. Iron horseshoes were known 
y the fifth century. 


THs American Museum of Natural History wants a 
toup of rare and valuable 25,000,000-year-old bird tracks 
ust beyond reach. The museum can not afford to build 
‘affolding to reach up, or block and tackle to reach down, 
a deposit of tracks found exposed two thirds the way 
Pa Slim Buttes, S. D., badlands cliff, and the tracks 
fn not be reached in any other way. A sample of what 
}in store for the museum and its visitors was placed on 
hibition. About 100 footprints made by wading birds 
i the shores of lakes that vanished ages ago are included 
i specimens picked up at the foot of the cliff by Henry 
*, of Rapid City, 8S. I They had dropped from a 
tatum above. Mr. Lee saw more in the stratum. It is 
ese the museum wants. 


Nature is slowly rebuilding the Long Island beaches 
tick by the memorable hurricane of September, 1938, 
‘ported by Dr. Arthur David Howard, of New York 
llversity. Last year, in a few hours, the hurricane 
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moved back the highwater mark at Jones Beach from 300 
to 400 feet, but already natural accretion of sand is repair- 
ing the damage. Airplane photographs show this repair. 
Many of the inlets driven through the Fire Island sand 
dunes have submarine bars across them already. Dr. 
Howard explains in the new issue of The Geographical 
Review that during calm weather sand bars pile up off- 
shore. During a storm this sand is washed landward. 
Some of it goes onto the beaches and some of it goes to 
enlarge the submarine bars across inlet channels. Gradu- 
ally the beaches will be restored. 


RIGOLLET’s comet, named after the amateur French 
observer who ‘‘discovered’’ it in the constellation Taurus 
(July 27), is very probably identical with one found in 
1788 by Caroline Herschel, sister of the great English 
astronomer, Sir Wiiliam Herschel, herseif an astronomer. 
This was reported by Leland Cunningham, of the Harvard 
Observatory, who has found that the orbit of the ‘‘new’’ 
comet checks at virtually every point with that computed 
by Miss Herschel for her comet. It is possible that the 
two are not the same, but they are definitely of the same 
family and very probably identical. If it is the same one, 
this is the first time that it has been seen since its dis- 
covery. 


Use of the spectroscope to determine the molecular 
patterns of simple hydrocarbons and to follow the changes 
occurring in their photochemical decomposition was re- 
ported at the conference on spectroscopy at the Massa- 
chusetts Institute of Technology by Professor Emma 
P. Carr and Hildegard Stucklen, of Mount Holyoke 
College. They obtained experimental results on a series 
of simple organic molecules which are necessary for 
the testing of theoretical predictions. This work 
promises ultimately to lead to a better understanding of 
the energy relationships involved in a carbon carbon 
double bond, a problem with significant biological im- 
plications. More than 25 hydrocarbons have been examined 
in this research, including some containing as many as 
eight carbon atoms and ever two double bonds. Several 
previously unknown relationships governing molecular 
structure were found. 


THE compression ignition principle of the Diesel engine 
was invented by Malay natives at least a thousand years 
before it was invented in Germany. Herbert W. Krieger, 
curator of ethnology at the U. S. National Museum, sup- 
ports this claim by showing one of the old high-compres- 
sion fire lighting gadgets of the Malay Peninsula, con- 
sidered probably the most efficient fire-making idea that 
primitive man ever thought of. It is a tightly wrapped 
plunger which is forced into a wooden cylinder by a blow 
of the hand. At the bottom of the cylinder is a bit of 
tinder, which lights when the blow compresses the air 
in the cylinder, thereby generating heat. Crediting primi- 
tive men with other brilliant inventions, Mr. Krieger says 
that the textile industry was saved millions of dollars of 
royalties when an invention for winding cord so that it 
could be unwound with even tension turned out to be 
similar to an old Fiji idea. A Fiji twine ball, in the 
National Museum, prevented patenting of the device. 
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PerfeKtum R 
AMPOULES 


(Made in Hungary of Hungarian glass tubing) 


THOROUGHLY ANNEALED 
ALKALI-RESISTANT 
SHOCK-PROOF 


The distinguishing characteristics of PerfeKtum 
R Ampoules are as follows: Glass thoroughly 
annealed to obviate strains and stresses, during 
fusing or sterilizing, which weaken the ampoules 
and cause premature breakage. The Hydrogen 
lon Concentration of the glass is recorded as pH- 
6.7, which is equal to that of the best resistant 
glass known on the market. Easy to seal due to 


Send for FREE 
Sample Case 
of Ampoules 


Quotations supplied upon request 
Inquiries solicited for special requirements 


PeRFEKTUM PRODUCTS COMPANY 
300 FOURTH AVENUE 


comparatively low melting point. High thermic 
quality. Special composition of glass enables it 
to withstand a temperature of 260°C. without 
cracking. PerfeKtum R Ampoules fully comply 
with all official specifications in regards to chem- 


ical reactions. Complete stock of all items 
available for immediate shipment. 


NEW YORK, N. Y. 


INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
ss 100 strips, and in sheets 


Catalogue of Laboratory Reagents upon Request 


THE ‘COLEMAN & BELL co. 


MANUFACTURING CHEMISTS 
NORWOOD, OHIO, U. S.A. 


DEUTERIUM GAS 


in small high pressure cylinders 
WRITE for prices and information on 
DEUTERIUM GAS 


DEUTERIUM OXIDE 
DEUTERIUM FREE WATER 


Bh this 
RS, the 


DEUTERIUM COMPOUNDS made 
to order 


STUART OXYGEN 
211 BAY ST., SAN FRANCISCO, Calif. 

pec 

the u 

TAYLOR SLIDE COMPARATORS 

Color standards om fame 

tained in plastic slides § The t 


Determinations made 
matching with standards | 
and reading pH direct! | 
from values on slide} 

Extra slides for pH, chlo 
rine and phosphate 

= on same base. 


Full information on 
Comparators and Cole 
man Glass Electrode. 


W. A. TAYLOR & CO., INC. 
891 Linden Ave. Baltimore, Mé 
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Two Distinctive New Books 


THE PHOTOGRAPHIC PROCESS 


By JuLiAN E. Mack, Assistant Professor of Physics, University of Wisconsin, and Mites J. 
Martin, Professor of Physics, Milwaukee Extension Center, University of Wisconsin. 575 
pages, 7 x 93, illustrated, $5.00 


Matfere is a unified, comprehensive treatment of photography, presented simply enough for the student 
who is not trained in chemistry, yet with sufficient scope and scientific rigor to justify its use in a 
urse in photography at the college level. While the topics treated are, on the whole, not new, the 
tails are considered as special examples of the general principles outiined, so that the student, in- 
tead of merely learning certain techniques, will be prepared to cope with new photographic prob- 
ems as they arise. 


Special Features of the Book: 


. Short chapters are devoted to the history of photography, scientific applications, photomechanical reproduction, 
and pictorial photography. 


). There is an adequate treatment of the modern theory of the latent image. 


|. The manual section of the book gives working directions for a variety of specialized operations, such as lens test- . 
ing, shutter testing, the use of polarizing discs, sensitometry, the use of correction and contrast filters, ete. 


, The many excellent photographs used as illustrations, both pictorial and scientific, have been collected by the auth- 
| ors over a period of years, and many of them have never before been published. 


ATTER, MOTION AND ELECTRICITY 
A Modern Approach to General Physics 


By Henry De Wotr Smytu, Chairman, Department of Physics, Princeton University, and 
CHARLES WiLBuR Urrorpb, Professor of Physics, Allegheny College. 638 pages, 6 x 9, illus- 
trated. $3.75 


n this important new text, intended primarily for students with a background of high school phys- 
8, the authors review fundamental principles and definitions sufficiently to insure a solid base on 
hich to build, and at the same time present the subject from a fresh approach that avoids a repeti- 
on of the conventional beginners’ course. 


ppecial Features of the Book: 


Modern physies is introduced earlier than usual. The first chapter is devoted entirely to chemistry, making possible 
the use of the atomic hypothesis throughout the book, even if the student has never studied chemistry. 


Cavendish’s experiment is described before any mention is made of bodies accelerated by gravity. 


Positive ray analysis is treated more fully than usual. 
| The treatment of alternating currents is much more extensive than is customary in most elementary books. 


7 Send for copies on approval 


BOOK COMPANY, INC. 


i>’ West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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10 SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


CHEMICAL REACTIONS WHICH OBEY 
- THE LAWS OF CHANCE 
(Copyright, 1939, by Science Service) 

A ‘‘GAMBLING’’ type of chemical reaction, new to sci- 
ence, promising important developments in America’s 
$200,000,000 organic chemical industry, was announced at 
the Boston meeting of the American Chemical Society, 
which opened its ninety-eighth semi-annual convention on 
September 10. It may explain even the aging of wines 
and liquors. The new reaction, revolutionary in its funda- 
mental concepts, obeys the laws of chance by which mathe- 
maticians can determine the odds in games like dice, poker 
and bridge. 

One might call the new reaction a ‘‘chemical dice 
game,’’ said Dr. George Calingaert, director of chemical 
research of the Ethyl Gasoline Corporation, who describes 
the new discovery. It takes place between chemicals ordi- 
narily considered inert to one another and without chem- 
ical affinity which is usually thought to produce chemical ac- 
tivity. So new is the discovery that its potentialities are as 
yet unrealized, but they are believed to be very important. 
By what is called the ‘‘ redistribution reaction,’’ chemical 
compounds are found to redistribute themselves into a 
number of compounds in the presence of a proper catalyst. 
It is possible to predict by the mathematical laws of 
chance, or probability, just what the end distribution of 
these new compounds will be. 

The new reaction may help to explain the reactions 
which occur during the aging of wine or liquors. These 
subtle changes do occur, for man’s taste is able to detect 
the differences. But chemical tests are worthless to mea- 
sure the changes. Why they oceur is still more of a 
puzzle. ‘‘It may well be that this aging is in fact a 
‘natural redistribution’ among the esters which are known 
to constitute the flavoring portions of these liquids,’’ Dr. 
Calingaert said. ‘‘If such should prove to be the case, 
it seems likely that a better understanding of the nature 
of the aging process will soon lead to improvement in 
the technique of accomplishing this all-important result. 
Simple catalysts were used throughout the experiments. 
These catalysts weaken intramolecular attractive forces 
commonly considered to be quite firm. The groups of 
atoms, which break loose from the molecules, interchange 
purely at random with other similar groups. After these 
random interchanges have taken place long enough, a state 
of ‘mathematical equilibrium’ is reached in which the com- 
position of the reaction mixture exactly equals that which 
ean be predicted by the laws of chance.’’ 

Dr. Calingaert’s initial experiments were carried out 
in research on the nature of tetraethyl lead and related. 
‘‘anti-knock’’ compounds for gasolines. It is already 
known, however, that the new type of chemical reaction 
takes place between compounds which chemists say are 
inert to one another, such as gasoline and kerosene, or 
milk and cream. All customary signs of chemical reac- 
tion are absent. There is no formation of a solid pre- 
cipitate, or a gas, or even the heat so common to many 
chemical reactions. 


VoL. 90, No, 2333 


Pr 
of a 


eratil 
they 


THE CHEMICAL STRUCTURE OF 


VITAMIN K | 

THE chemical structure of vitamin K has been diseqy. MMMion. 
ered. Behind that simple announcement at the meet; prigin 
of the society is the story of more, better, healthier babje, MMN00 d 
cleaner operations by surgeons with less risk, and help fy wylind 


one group of sick people whose blood does not clot jy 
normal fashion. Vitamin K plays an essential rile jMimeliur 
making blood clot. Without it every one would be jy degree 
the dangerous position of people afflicted with hemophilia MMMBlid. 
who may bleed to death from a tiny scratch. HoemoillMway 
philiaes, however, do not suffer from lack of vitamin KgMpiston 
but from a different disorder of the blood-clotting mech, fiiiteel. 
nism. pasket 
Two research teams of outstanding chemists, workingimelium 
independently at Harvard University and St. Louis Unigilates. 
versity Schoo! of Medicine, have both arrived at the sam Two 


The 


structural formula for vitamin K. Using different meth{iiiive st: 
ods, the exactness of their agreement leaves little doubijio reac 
of the certainty of their findings. At Harvard Dr. LovgiiMown t 


F. Fieser, with William P. Campbell and Edward M. Fr 
synthesized the vitamin and determined the structur 
At St. Louis Drs. Edward A. Doisy and D. W. Magi THe 
Corquodale, with 8S. B. Binkley and 8. A. Thayer, whahe wo’ 
were the first to isolate vitamin K in pure form, carrieieodeti 
out an independent determination of the vitamin'gjj@lis th 
structure. ill be 

The synthesis of vitamin K by Dr. Fieser’s method ig@jprdinat 
said to be efficient and practical for manufacturing pugg@pbilipp: 
poses and the pure vitamin will thus be available to medigmprngadi 
cine to prevent and control hemorrhages. Dr. Doisy hagggpreat E 
also evolved a synthesis for vitamin K and found, moregg@nion 
over, another compound, a naphthaldehyde which is abou The a 
one eighth as active as the pure vitamin but which hag Eng) 
shown excellent results in use at the Mayo Clinic. Thgggpam Bo 
structural formula of vitamin K is 2-methyl-3-phytyl- whe 
4-naphthoquinone. While 

Because the blood of a new-born baby does not posseimmper Wir 
the ability to coagulate, or clot, rapidly until several dag push 
after birth, hemorrhages are among the causes of a grt ustrali 
many injuries to infants at birth. Estimates indicate hig’ to 
25 per cent. of the damages associated with birth are dagmm the w 
to bleeding, usually through a slow seeping of the blo World 
in the skull cavity caused by a compression of the mown g 
fant’s head. To prevent such hemorrhages will be oM™m™ty ar 
of the greatest contributions of vitamin K that now shoul ah A 


be available widely by synthetic manufacture. ‘ae 
a sma 
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THE COLDEST REFRIGERATOR 


THE world’s coldest refrigerator, operating at 45! ie 
grees below zero Fahrenheit, is in prospect as the rei 
of discoveries reported at the opening meeting of 4 
American Chemical Society by Professor 8. C. Collins," 
the Massachusetts Institute of Technology. The new 
refrigerator would operate on compressed helium, the a 
inert gas used to inflate airships. When liquefied, helit 
produces the coldest cold known to man, only a few deg™ 
above absolute zero. 
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professor Collins said: ‘‘One does not ordinarily think 
of a steam or a compressed-air engine as being a refrig- 
erating machine, yet the well-known principle on which 
they operate consists of the withdrawal of heat from the 
working gas and its conversion into work. Any gas 
B expanding against a working piston is cooled by expan- 
sion. For instanee, the temperature of a sample of air 
yriginally at 70 degrees Fahrenheit will fall more than 
100 degrees if allowed to double its volume in an engine 
sylinder. 

The major trouble to be overcome in a compressed 

M)-lium engine is the matter of lubrication, for at 450 
degrees below zero Fahrenheit all lubricants are frozen 
kolid. Professor Collins solved this difficulty by doing 
bway with lubricants and replacing the conventional 
niston of an engine with a flexible diaphragm of stainless 
steel. This diaphragm is sealed at its edges by a copper 
sasket between two steel plates. The expansion of the 
lium occurs between the diaphragm and one of the 
Two or even three such engines will be used in consecu- 
ive stages in refrigeration, for it is not practical to try 
Mo reach the extreme low temperatures in one single jump 
Bown the temperature scale-—RoBertT D. Porrer. 


WORLD MAPS 


Tue Great Triangulation of India, most famous of all 
he world’s mapping projects, will some day become a 
reodetic ‘‘Garden of Eden’’ for half the world’s maps. 
This thought that the vast and careful mapping of India 
ill be the center of origin of a far-flung network of co- 
rdinated maps for all of Asia, Europe, Australia and the 
Philippines was contained in the address prepared by 
Brigadier H. S. L. Winterbotham, mapping expert of 
preat Britain and general secretary of the International 
non of Geodesy and Geophysics. 

The address of Brigadier Winterbotham, who was recalled 
) England on account of the war, was read by Dr. Wil- 
am Bowie, formerly of the U. 8. Coast and Geodetic Sur- 
ty, who also took his place as general secretary. 

While war will now temporarily stay the project, Briga- 
et Winterbotham stated that plans were being considered 
or pushing the century-old mapping work of India ‘‘to 
ustralia, and the Philippines, to Moscow on the north 
id to Valentia (Ireland) and Casa Blanca (Morocco) 
m the west.?? 

World maps, his address continued, rest on exactly 
own great ares on the earth’s surface which give sta- 
llity and definiteness to maps as does a skeleton to a 
Bh. Any one with competent knowledge, Brigadier 
interbotham’s address stated, can carry out surveying 
fa small region, but it is only when each of these indi- 
idual surveys ean be ‘‘tied’’ to the general large-scale 
rs of geodesy that all the little pieces will fit together 
actly like parts of a huge jig-saw puzzle. 

The ‘‘father’’ of the great mapping project in India 
a Sir George Everest, for whom Mt. Everest in the 
imalayan Mountains was named. It was Sir George who 
Surveyor general of India in 1830 discovered the gravi- 
Pinal effect of large masses (like mountains) on plumb 
bbs whose timing helped determine gravity and the hori- 
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zontal lines created by surveying levels. The near-by, 
giant Himalayan Mountains seemed at the time to circum- 
vent Everest’s astronomical observations by which he was 
determining latitude. 

One of the great unfinished mapping projects of the 
world is the determination of the thirtieth meridian of 
longitude which runs {z%:n Cape Town to Cairo, through 
Africa, and later is to be extended to North Cape in Nor- 
way so that it will link the Arctic and Antarctic. Until 
this project is completed the mapping of Africa will be 
in the same stage of India at the time of Everest. ‘‘ Until 
it is finished no lesser survey can hope to take its precise 
place on the map of Africa.’’—Rosert D. PoTTer. 


PLAGUES TO COME IN THE WAKE OF WAR 

INFLUENZA is almost certain to be wide-spread again if 
there is a general war, was predicted by Dr. Thomas M. 
Rivers, of the Rockefeller Institute for Medical Research, 
president of the New York meeting of the third Interna- 
tional Congress of Microbiology. No effective weapon yet 
exists for this plague. Dr. Rivers pointed out that 
microbes will play a tremendous part in the war that has 
now started in Europe. He said no one is going to start 
a war of microbes. That would be next to impossible. 
Epidemics of influenza, typhus fever, trench fever and 
dysentery, however, are sure to follow in the wake of this 
war as they did during the last world war. Meningitis 
and European sleeping sickness, technically termed epi- 
demic encephalitis, may also appear. 

Dr. Rivers pointed out that medical men are better 
equipped to fight some of these war-born plagues than 
they were in 1914. Sulfanilamide, the new disease-con- 
quering chemical, will not prevail against influenza or 
typhus fever, but it cures meningitis and gas gangrene. 
Serums also have been developed for fighting these deadly 
ailments. 

The idea of using germs as a weapon of war is out on 
two counts. In the first place it is almost impossible for 
man to start an epidemic deliberately by releasing germs 
among a group of people or putting them into water or 
food. Not even cholera could be spread this way. Many 
factors besides germs are needed to start an epidemic. 
Even in laboratories, where conditions can be controlled 
far better than in communities of men and women, it is 
difficult if not impossible. 

The second reason why germs will not be used as a 
weapon of war is that such a weapon would boomerang on 
the nation starting it. If an epidemic really got going, 
it would be impossible to prevent its spreading to people 
in the nation starting it as well as among their enemies. 
Germs, D Rivers said, neither recognize nor stop at the 
front line. 


NEW TREATMENT FOR CANCER 

A NEW treatment for cancer has been introduced with 
considerable success in laboratory experiments. Almost 
50 per cent. better results from x-ray or radium treatment 
of mouse cancers were obtained with a new ‘‘death-by- 
drowning technique,’’ according to figures reported by 
Dr. Kanematsu Sugiura, of New York City, at the Inter- 
national Cancer Congress on September 12. 
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If human cancers react to the new treatment in the 
same way as the mouse cancers, the successful application 
of x-rays in treatment of cancer will be materially in- 
creased. Cancers so insensitive to x-rays that they can 
now only be killed by doses so large that the surrounding 
normal tissue would be damaged may some day be suc- 
cessfully irradiated by the new technique. 

In the laboratory experiments, the mouse cancers are 
first bombarded with x-rays, gamma rays from radium, 
or the newer, faster neutron rays may be used. This 
increases the flow of fluid into the cell from the outside, 
according to one explanation of x-ray destruction of 
cancers. The cell swells up and its life essential chem- 
icals are greatly diluted and eventually the cell may die. 

To hasten the death-by-drowning, if that is what it is, 
sterile distilled water is injected into the cancer after 
the x-ray treatment. In mice a very small amount of the 
water was injected two to four times daily for three or 
four successive days after irradiation. Without the dis- 
tilled water, an x-ray dose of 1,000 roentgens caused re- 
gression of the cancers in about 50 per cent. of the cases. 
The same x-ray dosage caused regression of cancers in 
95 per cent. when the sterile distilled water was in- 
jected.—JANE STAFFORD. 

ITEMS 

SouaR activity has been rapidly increasing with the 
number of spots greatly augmented, according to new 
photographs taken at the U. 8. Naval Observatory. There 
were, last week, 209 spots observed on the sun, divided into 
16 groups. One large group has appeared in the sun’s 
southern latitude and it may menace foreign short-wave 
radio reception because of its angry character. It is 
believed that the increased intensity of radiation poured 
out by the sun at such times creates ionosphere storms in 
the radio reflecting layers miles above the earth. These 
layers act as ‘‘mirrors’’ for long-distance radio waves. 
The effect of ionosphere storms appears to ‘‘ break the mir- 
ror’’ and cause distorted reception or even radio black- 
outs in severe cases. 

LEADERSHIP in chemistry throughout the world is now 
in possession of the United States, according to a report 
submitted to the American Chemical Society by Professor 
E. J. Crane, of the Ohio State University, editor of 
Chemical Abstracts. Germany, which ranked first during 
the World War period and even a decade ago, has now 
dropped to third place with Great Britain second. Rus- 
sia and Japan show striking gains. English is predomi- 
nantly the language of science, the United States and 
England accounting for 40 per cent. of all scientific peri- 
odicals published. The report is based on an analysis 
of 65,000 abstracts of chemical discoveries reported last 
year in Chemical Abstracts. Chemical patents account 
for much of the leadership of the United States. During 
the last five years U. 8. chemical patents have increased 
fifteen per cent. in number over the preceding five years. 
During this same time British chemical patents have de- 
clined twelve per cent., French chemical patents have de- 
creased twenty-three per cent. and German chemical pat- 
ents have dwindled to thirty per cent. of their former 
number. 

ANTI-FLEA-BITE vaccination has been tried with ‘‘en- 


couraging results,’’ according to Drs. L. 8. Cherney, ¢, i 
Wheeler and Alfred C. Reed, of the University of ¢,; 
fornia and the Hooper Foundation for Medical Research, 
in a report printed in the American Journal of Tropieg 
Medicine. A group of susceptible persons has ho: iim 
actively immunized against the bite of this insect, which 
both irritating and dangerous, since it may carry the gern 
of serious ailments such as typhus fever and plague, } 
is pointed out that ‘‘If it is possible to induce ‘immunity: 
against flea bites, it is probably likewise possibje ts 
‘immunize’ against bites of other insects. If g0, thig 
would be an extremely valuable adjunct in the contro} of 
insect-borne diseases. Insect bites may result in plagy 
yellow fever, malaria and other often fatal diseases, if 
the biting insects are carrying the germs of such ailments} 
The flea was chosen rather than the mosquito for the firg 
attempts at anti-insect vaccination because it is the mog 
common blood-sucking insect encountered in the San Fray 
cisco region. While the results are encouraging, a certaiy 
number of relapses after the immunization against fy 
bites have occurred, and no acute cases have been treatoj 
as yet. | 


ITT 


PLANS for forest fire insurance are being perfected y 
economists attached to the U. 8S. Forest Service whidiy 
should bring at least financial relief to the estimate 
$43,000,000 lost annually throughout the nation from thi 
cause. ‘‘An unquestionably sound basis’’ for insuring 
standing timber against the menace of fire has been worked 
out in a report prepared by H. P. Shepard, of the divisia 
of forest economics, after a three-year study. Th 
northeastern states and the Pacific Coast lumbering ar 
have already been surveyed in the research study of th 
feasibility of the plan. A nation-wide expansion | 
believed possible. For the northeastern area it is esti 
mated that premiums of only 13.5 cents per $100 of valua 
tion would be needed to make the plan satisfactory. 


Two new bacterial diseases have been discovered } 
Drs. P. H. DeBach and W. A. McOmie, of the Universi 
of California. But nobody is expected to be worm 
much. For the only creatures they ate known to killa 
termites. One bacterial species turns the heads of tl 
dead termites black. The other turns the heads and 4 
red. The red disease is more than twice as deadly! 
termites than the black. In two lots of fifty termites ei! 
infected with the two diseases by laboratory feeding, the 
were twenty-five ‘‘red’’ deaths as against eleven ‘‘blati 
fatalities. 


NorWEGIAN and Italian chickens of the same bre 
differ markedly in temperament, according to Profes 
N. Jaensch, of the University of Marburg.  Professi 
Jaensch’s description of the behavior of northera 4 
southern chickens reads almost like a popular statemet!' 
the difference between Nordic and Mediterranean hum 


races. The northern fowl, he says, walks more proudl 
goes quietly and directly on its intended course ; the s0™ 
ern bird is more excited and agitated and dashes abt 
moving its head continually. The Norwegian chicka 
eats until it has had enough and then quits; the Itall 
can be induced to overeat if it sees its fellow-fowls pi 


up grain. 
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WILEY BOOKS 


COLLOID CHEMISTRY—A Textbook 


By HARRY BOYER WEISER, Professor of Chemistry, The Rice Insti- 
tute. 

This book is designed to acquaint the student with the foundations of 
colloid chemistry and with the role that the classical experiments have 
played in the development of the modern theories and applications of 
the subject; to formulate systematically and to correlate critically the 
theories underlying colloid chemical behavior; and to illustrate the widely 
diversified applications of the principles of colloid chemistry in such 
fields as the industrial arts, agriculture and biology. 


428 pages 103 illustrations 6 by 9 $4.00 


LABORATORY DIRECTIONS IN 
GENERAL ZOOLOGY 


By WINTERTON C. CURTIS, Professor of Zoology, and MARY J. 
GUTHRIE, Professor of Zoology; both at the University of Missouri. 
This third edition of ‘‘ Laboratory Directions’’ has been fully revised in 
the light of the authors’ experience in the University of Missouri, and 
that of teachers in other institutions whose suggestions have been incor- 
porated. The work in vertebrate embryology has been extended, and an 
outline of certain introductory experiments in the genetics of Drosophila 
have been included. 


Third Edition 195 pages 6 by 9 $1.50 


ELEMENTS OF 
STATISTICAL REASONING 


By ALAN E. TRELOAR, Assistant Professor, Division of Biostatistics, 
Medical School, University of Minnesota. 

This book offers a clear, straightforward exposition of statistical prin- 
ciples, intended to stimulate logical thinking rather than supplant it by 
a maze of formulas. Mathematical equations have been reduced to a 


minimum. The first part of the book treats the more classical material | 


of statistics in rather complete detail. The concluding part discusses 
more briefly the application of statistical principles and methods to the 
designing of experiments. 

261 pages 73 illustrations 6 by 9 $3.25 


WAVELENGTH TABLES 


Measured and Compiled under the Direction of GEORGE R. HARRI- 
SON, Professor of Physics, Massachusetts Institute of Technology. 

A systematic survey of spectrum lines giving intensities in arc, spark, 
or discharge tube of more than 100,000 spectrum lines most strongly 
emitted between 10,000 and 2,000 A by the atomic elements under normal 
conditions of excitation. 


429 pages 73% by 102 $15.00 


JOHN WILEY & SONS, INC. 


440 FOURTH AVENUE, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MASS PRODUCTION OF HEAVY CARBON 
ATOMS 
(Copyright, 1939, by Science Service) 

Mass production of heavy carbon, the isotope of the 
ordinary kind of carbon that is a basis of all living matter, 
was announced at the meeting of the American Chemical 
Society by Professor Harold C. Urey, of Columbia Uni- 
versity. 

By the chemical method of separating the heavy kind 
of carbon of mass 13, from ordinary carbon of mass 12, 
Professor Urey is now able to supply the needs of scientific 
workers all over the world with this valuable stable kind 
of carbon whose atoms can be used as tags to aid chemists 
in labeling parts of their atoms. By adding atomic tags 
at the proper places intricate reactions can be carried out 
and the movement, within the molecule, of the atomic tags 
can be deducted. 

With the successful production of quantities of carbon 
of mass 13 (which, incidentally, you can buy at $400 an 
ounce) the elements hydrogen, carbon, oxygen and nitrogen 
are now available in their stable isotopic form for use as 
tags in research. These four elements are found in over 
90 per cent. of all chemical compounds known, and are 
especially important in all biological problems. 

The other way to produce tags on atoms to trace out 
chemical behavior is to bombard them in atom-smashing 
machines and render them radioactive. This radioactiv- 
ity, or spontaneous disintegration, can then be detected 
with the proper instruments. 

In an interview, Professor Urey said: ‘‘ Much interest 
has been exhibited in recent years in artificially radio- 
active substances in solving important biological problems. 
F-ut it really seems to me, at the present time, that most 
of these problems can be solved best by the use of the 
stable isotopes of the overwhelmingly important elements, 
hydrogen, carbon, oxygen and nitrogen which can only be 
supplied in quantity by the chemical method of the separa- 
tion of isotopes. Fortunately it appears that the stable 
and radioactive isotopes complement each other in scien- 
tific investigation. The chemical method of separation 
of isotopes works best with the all-important elements, 
hydrogen, carbon, nitrogen and oxygen. The method of 
thermal diffusion and the artificially radioactive method of 
tagging elements works very well for the remainder of the 
elements in the periodic table.’’ 

While atom-smashing and the production of radioactive 
elements for biological and chemical experiments is the 
current trend in physical science there are a whole host 
of experiments which are lengthy ones, involving the feed- 
ing of experimental animals with isotopic materials. For 
all such experiments, many of them the most important 
in the realm of biology and physiology, it is essential to 
have stable isotopes and not radioactive ones which dis- 
integrate quickly. The half life of radioactive carbon, the 
element found in all living matter, is only about twenty 
seconds. Experiments performed with radioactive carbon 
must be done quickly. Such haste, potentially, may lead 
to errors. RoBertT D. 


MAGNETISM OF THE NEUTRON 
MaGNeETIC strength of the neutron, the smallest know, 
particle without an electric charge, is 2,000 times smaljg 
than the magnetic strength of an atom of iron. Exprogse 
in the ordinary magnetic unit, it would require more tha, 
20 zeros behind the decimal point before the first sig. 
nificant digit. Yet the results are declared to be corre 
within one per cent. 
These results were announced on September 17 by , 
joint research team representing the University of (yj. 
fornia and Stanford University, which has been using thy 
big cyclotron at Berkeley. Physicists who have work 
on the problem are Professors Felix Bloch and Norris §, 
Bradbury, of Stanford University, and Professor Luis V, 
Alvarez, of the University of California. 
A stream of free electrons was shot from the cyclotrm 
at a magnetized iron plate. Those that passed throug 
were polarized, that is, their minute magretic fields wer 
arranged parallel with that of the iron plate.  Theg 
polarized neutrons were then permitted to strike a second 
magnetized iron plate. If the magnetization of the se. 
ond plate was along the same lines as that of the first, the 
maximum number of neutrons was found to pass through 
it. But if the second plate was turned around so that it 
north pole lay in the opposite direction to the first plate’ 
north pole, then the least number of neutrons would pas 
through the second plate. 
To measure the strength of the neutron magnets them 
selves, Drs. Bloch and Alvarez simply turned the neutronsfiisti 
around, instead of turning the second plate. This wa 
done by creating between the plates a magnetic field whieh 
oscillated at a radio frequency of about two million tine 
asecond. The oscillating field caused the neutrons to tum 
somersaults. 
When the frequency of oscillation was such as to cau 
the maximum number of neutron somersaults, then thé 
minimum number of neutrons passed through the seconiAN in 
plate. A delicate counter was used to determine the preggjmmon 
cise condition of minimum passage, and from the oscillagd, we 
tion frequency under that condition the strength of thqjj™pemica) 
neutron magnet was determined. In the course of tq. Sim 


experiments 50 million neutrons were counted. By the 
comn 
FUEL TANK EXPLOSIONS IN ENGLAND Siteted y 


(Copyright, 1939, by Science Servicé) mpounc 

Out of England’s mystery of exploding gasoline fo 
age tanks, which Scotland Yard first thought was the wu bble me 
of Irish terrorists, has come the amazing discovery of 7" In 
species of bacteria which can live on kerosene and fermelgge’™ the 
it into ethane and methane fuel gases, just as ordinil “Phedr 
bacteria can ferment sugar into alcohol. ; hin 
At the Boston meeting of the American Chemical ™ the un 
ciety, the new discovery had chemists shaking their heilgggy’0n a 
and speculating on this new-found way to let nature cre 5 Crag 
for them these hydrocarbon gases which ean be the startilf The v 
point of a host of synthetic chemical compounds. pm 
The new kerosene-fermenting organisms were first # *drine 
scribed informally, and totally unreported, at the meetilj 
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»f the International Congress for Microbiology in New 
ork recently. The eminent British bacteriologist, Dr. A. 
-Thaysen, of the British National Scientific Laboratory 
; Teddington, who is now on the high seas hurrying back 
or military service, described the new discovery. 

His story, as related by chemists who talked with him 
, New York, runs like this: 
d Seotland Yard for months has been puzzled by myste- 
ious explosions in gasoline storage tanks holding their 
; atime precious fuel. Sabotage was suspected but un- 
moved, for the terrific explosions brought complete catas- 
rophe. Dr. Thaysen, as the government’s expert on the 
eneration of gases by bacteria, was also called in but 
\. Muld find no answer. Finally, and fortunately, a kerosene 
heMmank blew up. A quick examination after the explosion 
oj howed bubbles of gas rising from the layer of water at 
E etank’s bottom on which the kerosene had been floating. 
V.@aking some of the water and sediment to his laboratory, 
br. Thaysen discovered his new kind of bacteria which can 
ve in kerosene and ferment it into 10 per cent. ethane 
ghlmmnd 90 per cent. methane. He cultured this organism and 
Men sub-cultured it and obtained a pure strain of bacteria 
hat would grow and propagate. It was the explosive 
ethane and ethane gas generated by these bacteria which 
pused the explosion. While he has not yet. solved the 
nsoline explosions he is virtually certain that a similar 
tion occurs there too. 

Chemists who understand bacterial fermentation see no 
son why the discovery is not true, for they know of 
sganisms which will live in strange places and which can 
rment phenols like carbolic acid and also benzoic acid. 
Dr. Thaysen is well known in his field as a careful in- 
dmeestigator. While the new discovery must, of course, be 
bstantiated by other workers, chemists are giving 
edence to Dr. Thaysen’s amazing discovery.—ROBERT 
Porrer. 


MPROVED CHEMICAL TREATMENT FOR 
COMMON COLDS 

(Copyright, 1939, by Science Service) 
AN improved chemical advance in the fight against the 
mumon cold, one of the unconquered afflictions of man- 
ni, was announced at the meeting of the American 
lemical Society by a physician-chemist research team, 
’. Simon L. Ruskin and M. P. Fejos, of New York. 
By the new method, drugs frequently used in treating 
common cold, adrenalin, ephedrine and benzedrine, are 
cted with vitamin C (cevitamie acid) to produce stable 
mpounds of enhanced physiological action. Both the 
gs for colds and the vitamin are, by themselves, un- 
ible materials, losing their potency with relative quick- 
8. In combination, however, they form compounds that 
ain their poteney for over two years. 
Ephedrine, used to decrease nasal secretions and ‘‘ dry 
a cold, is improved by the action of vitamin C. Some 
B the undesirable effects of this drug—nervousness, pal- 
ation and intestinal upset—are diminished by the vita- 
radical, 
‘The wide-spread use of ephedrine in the treatment of 
ion colds,’? they stated, ‘‘makes the preparation of 
edrine cevitamate a definite advance in the chemistry 
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of the treatment of the common cold and suggests a chem- 
ical rational for the wide-spread use of drinks rich in vita- 
min C. It similarly marks an advance in the treatment of 
asthma and hay fever.’’ 

The action of vitamin C on the new drug sulfanilamide 
is also being studied. A stable compound has been found 
to result from the combination. This compound has an 
increased solubility over ordinary sulfanilamide. 

It is reported that ‘‘ Investigation is proceeding on the 
use of sulfanilamide cevitamate for the prevention of the 
complications of the common cold.’’—Rosert D. PoTTER. 


DEBATE ON THE VIRUS CAUSE OF CANCER 
(Copyright, 1939, by Science Service) 

CaN cancer be caused by a virus, the kind of ultra- 
microscopic substance that causes infantile paralysis, in- 
fluenza and other baffling ailments? The case for and 
against this theory of cancer cause was debated by leading 
English and American authorities on cancer and on viruses 
at the closing sessions of the third International Cancer 
Congress. 

The idea should be given very careful attention, ac- 
cording to Dr. C. H. Andrewes, of London. He pointed 
out that viruses are now accepted as the cause of some 
tumors in animals. There is no proof yet, he stated, that 
viruses are concerned in the cause of cancer in general, 
but the viruses have properties which fit them for the rdle 
of cancer-causing agents and they should therefore be 
given further study in this connection. 

On the other hand, Dr. James B. Murphy, of New York 
City, gave as his opinion that there is no justification for 
the idea that there is one ‘‘ universal virus’’ which causes 
cancers. Investigation of the viruses which cause tumors 
in animals is, however, interesting and important. The 
chief point against the idea that human cancer is caused 
by a virus is the failure so far to find a filterable substance 
such as a virus in tumors of mammalian animals (mouse 
or man) which can cause tumors when injected into other 
animals. This point was stressed both by Dr. Murphy 
and Dr. Andrewes. 

Whether or not viruses cause cancer in man, they may 
provide the best lead to discovering the nature of ‘‘ direc- 
tive factors’’ in the life processes of both normal and 
cancer cells, and thus perhaps to discovery of what directs 
a cancer cell to become cancerous. This suggestion was 
made by Dr. W. M. Stanley, of the Rockefeller Institute at 
Princeton, N. J., who succeeded in isolating some viruses 
in the form of crystalline, non-living protein matter. The 
viruses represent a key to abnormal tissue changes, he 
said, and because many viruses are now available in essen- 
tially pure form for study, investigation of them may 
give the key to the abnormal tissue change that is can- 
cerous. 

Until these problems of cancer causes and prevention 
are solved, the practical attack on cancer rests on estab- 
lished methods of treatment applied as early as possible. 
The importance of early treatment was stressed at another 
session of the congress, and was summed up in survey 
figures quoted by the president, Dr. Francis Carter Wood, 
of Columbia University, New York.—JANE STAFFORD. 
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THE NEW ENGLAND HURRICANE OF A 
YEAR AGO 
(Copyright, 1939, by Science Service) 

HURRICANE blasts tore at New England’s woods and 
farms and towns on September 21 a year ago, leaving 
hundreds of deaths and millions of dollars’ worth of prop- 
erty loss in their desolate wake. 

To-day, a glance in the direction of New England dis- 
closes a picture unexpectedly cheerful. A combination of 
New England grit and general American intelligence and 
efficiency (plus a good deal of plain, ordinary healing 
by nature itself) has made possible much salvage out of the 
wreck and a real measure of progress toward full recovery. 

A survey by the U. 8. Forest Service shows that 9,551 
New England timber owners have nearly one and two thirds 
billions of board feet of timber under agreement for 
salvage. Actual deliveries, however, are not expected to 
reach much more than half that figure, for a number of 


- reasons. Nevertheless, by next spring some 875,000,000 


board feet will have been brought out of the woods, in 
marketable timber forms. 

About two thirds of the job has already been eompleted. 
560,401,000 board feet are already out and stored, either 
as logs in ponds or as sawed lumber in yards—209,120,000 
board feet in the latter category alone. Something over 
$6,453,000, from the New England Timber Salvage Ad- 
ministration, has changed hands over the whole transac- 
tion. The U. S. Forest Service takes no part in the 
commercial transactions; its task has been to help protect 
the down-timber areas from fire and to facilitate handling 
generally. 

A conspicuous factor in the success of the salvage pro- 
gram has been the close and effective cooperation of all 
parties concerned—federal and state agencies and the pub- 
lie at large-—in preventing fire. Despite the unprecedented 
drought from which the entire Northeast suffered this 
summer, greatly aggravating the fire hazard, there have 
been only two fires in the whole area that exceeded 1,000 
acres in extent. There were several thousand little fires— 
all promptly extinguished before they could spread. 

The work has been carried on by an army of some 14,000 
men, divided among three main agencies: 3,400 in the CCC, 
7,700 in WPA and 3,064 in the New England Forest 
Emergency corps. There are 18 permanent camps of 50 
men each, two camps of 100 men each; the rest of the 
workers commute to their jobs from towns and farms. 

Replacement of New England’s devastated woodlands is 
proceeding naturally. Seedlings and young saplings were 
not broken or uprooted by the storm, and they are already 
showing rapid growth. Also, last season’s white pine cone 
crop was heavy, so there should be thick stands of seed- 
lings of the year.—FRANK THONE. 


ITEMS 


FALL begins officially at 5:50 p.m. Eastern Standard 
Time September 23, according to calculations made at the 
office of the Nautical Almanac at the U. 8. Naval Observa- 
tory. At that instant the sun will be passing over the 
earth’s equator on its southward journey which brings 
autumn to the northern hemisphere. September 23, too, 


is the day when the moon passes the planet Mars in 4, 
sky. This passing will oceur at 3: 05 A.M. Eastern §tayq 
ard Time. 


AN extremely rich and large deposit of iron ore whig 
contains about half of the total world iron resources yj 
begin in 1940 to yield ore at the rate of 300,000 tong, 
year. It is known as the Kursk magnetic anomaly becayy 
cf the immense effect that it has on the magnetic neeg,) 
The Kursk ore carries up to 67 per cent. iron content aj 
the ore layers average 200 feet thick. 


HAyY-FEVER pollens ride the winds over the Atlantig 
Ocean, but only for a relatively short distance off shop 
was stated by O. C. Durham, chief botanist of the Abbof 
Laboratories, after examining vaselined glass slides 
posed by Engineer J. W. Etchison, of the Pan-America 
Airways plane, Yankee Clipper, on a recent trip to Euroy 
and return. Pollens were found at altitudes between 2,0 
and 8,000 feet out to 275 miles off shore. Above 8,(if 
feet there were practically no pollens over either land 
sea. Since the plane did not fly at lower altitudes wha 
far off shore, the possibility still remains that pollens ng 
be present ‘‘at the bottom of the air’’ farther out at » 
than the slides showed. 


CHROMOSOMES in growing grain have their numbe 
doubled when the seed is treated with a fungicide distri 
uted under the trade name ‘‘Granosan,’’ Dr. Donte 
Kostoff, of the Institute of Genetics at Moscow, has fi 
covered. Seeds treated with the compound are not 3 
tacked by fungi, whereas seeds treated with colchic 
are frequently killed by these parasitic forms. 


TAKING the methods of major industries, the region 
laboratories of the U. 8. Department of Agriculture 4 
installing pilot plants to determine the feasibility of x 
methods for creating industrial materials from farm pr 
ucts. The pilot plants will carry new developmell 
through the doubtful stage where manufacturers, who f 
pend on profits, are unwilling to venture. Often the ld 
oratory shows that a certain process,can be done in # 
test-tube stage, says Dr. W. W. Skinner, associate cli 
of the Bureau of Agricultural Chemistry and Engineerilf 
What the pilot plant does is to prove the economies {t 
potential large-scale, commercial production. 


LETTING men and machines stand idle, while nati 
consuming power eries out for the things they might)" 
duce, is a worse waste of national resources than stripy 
timberlands or soil erosion, according to a report of# 
National Resources Committee, under the editorship ' 
Gardiner C. Means. ‘‘Manpower, potential work, 
perishable resource like water-power,’’ the report pail 
out. ‘Ten or fifteen million idle workers combined 
idle machines can mean a tremendous loss in potell 
national income. In addition, the failure to use availa 
manpower reduces the effectiveness of future product 
as idleness breeds frustration and loss of skills. 
magnitude of losses from waste of manpower throw 4 
wastes in the exploitation of natural resources int! 
significance. ’’ 
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GERMAN-ENGLISH 
DICTIONARY 


For Students in the Agricultural, Biological 
and Physical Sciences 


By Louis DE Vries 
Professor of Modern Languages, Iowa State College 


With the Collaboration of Members of the Graduate Faculty 
473 pages, 5 x 7, flexible. $3.00 


his unique dictionary contains 48,000 terms (German-English) pertaining to bac- 

teriology; botany and zoology, including anatomy, embryology, pathology, and 
physiology; .entomology; genetics; horticulture; forestry; chemistry; physics; and 
mathematics. The dictionary is the first to combine fully the agricultural and biolog- 
ical terms with those of the physical sciences. 


A feature of the book is the inclusion of a large number of literary terms needed 
by the student in science. Many common idioms are given, and past tenses and past 
participles are translated. 


Typical comments: 

“This is the sort of publication that we need in our German Scientific courses, 
even if most of the textbooks have vocabularies. From the examination of it that I 
have had time to make so far I do not hesitate to say that author, collaborators, and 


publisher are to be congratulated.” 
Professor ApoLPH B. Benson, Yale University 


“I have already used the volume with great satisfaction and I feel that you are to 
be congratulated on having produced so useful a book. I shall be glad to call it to 
the attention of our graduate students.” 
Professor C. L. Metcaur, University of Illinois 7 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE EXPECTED METEOR SHOWER 

ASTRONOMERS are hoping that there will be an extraor- 
dinary display of shooting stars or meteors on October 9 
or 10, although they are trying not to raise anticipation 
too much by making definite predictions. 

Just six years ago, on October 9, 1933, there was visible 
in Europe for a few hours the strongest meteor shower of 
this century. It was one of those heavenly performances 
that one is lucky to see once in a lifetime. Astronomers 
figured out that the earth had passed through the region 
of space occupied 80 days previously by the faint, short- 
period comet Giacobini-Zinner. The meteors were pro- 
duced by bits of débris tagging along in the same orbit 
as the comet. Since the period of this comet is 6.6 years, 
it is again due in the vicinity of the earth. This year the 
earth precedes the comet to the point where their paths 
cross by 136 days. In 1940 the earth follows the comet 
by 229 days. In either case there is a chance that there 
will be a recurrence of the Giacobinid meteor shower. 

Dr. Fletcher Watson, of Harvard Observatory, finds 
that the earth reaches a favorable position for a shower 
on October 9 or 10, if the comet has not varied too much 
from its previous path, which it may have done. He sug- 
gests that observers over the whole earth be alert during 
those evenings so that any display of meteors can be 
properly recorded. 

Any careful, observant person can make useful records. 
Here is how to go about it. Get out in the country where 
street and house light will not blind you for the majority 
of the meteors will be faint. Record the magnitude or 
identity of the faintest star you can see. If the trans- 
parency of the sky changes appreciabiy during the ob- 
servations, record the changes. Watch some definite region 
of the sky, such as the polar region or the zenith, directly 
overhead. Count the number of meteors seen during in- 
tervals of five minutes. At least once each hour, over 
intervals of not less than five minutes, count the number 
of meteors of each magnitude. Determine as closely as 
possible the position and size of the area from which the 
meteors seem to come. If low-power binoculars are avail- 
able make observations of the number of meteors of va- 
rious magnitudes seen through them. Send in a full record 
of your observations to Science Service, Washington, D. C., 
for transmission to astronomers who will study them. 

An extraordinary display of the Giacobinid meteors may 
occur in 1946 because then the earth and the comet are 
expected to be only eight days apart in reaching the same 
position. But astronomy has not yet lived down the fail- 
ure of a much-heraided Leonid shower in 1899, which just 
didn’t happen. For that reason, while hopeful, astrono- 
mers are not being dogmatic about the chances of seeing 
the Giacobinid shooting star shower, either this year, next 
year or in 1946. 


RADIOACTIVE TRIPLE WEIGHT 
HYDROGEN 


HyprocEN of triple weight variety has been made radio- 
active in atomic bombardment experiments with the Uni- 
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hydrogen of mass 3 with a long half-life period of p94 


shes 101 
activity and a very short range for the radiation given im es 
from it. ding 

Drs. Luis W. Alvarez and Robert Cornog obtaineg bod st 


evidence as a follow-up on atom-smashing expering 
that showed an unusual kind of helium of mass 3 jngip 
of the usual mass 4 is stable. The research also show 
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mass 3 helium to be about 12 times as plentiful in hejy _ 
obtained from the atmosphere as in helium extracted fly omb 
gas wells. g, this 

The helium of mass 3 when used as a bombarding mM) the | 
rial induced radioactivity in ordinary silicon of mas; #ip, i] 


probably forming phosphorus of mass 30 which bry 
down into silicon of mass 30 with release of electra 
The radioactive mass 3 hydrogen was produced by boil 
barding deuterium (hydrogen of mass 2) with deutey 
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length, 


(hearts of mass 2 hydrogen) by means of the cyclota piood 

Ordinary hydrogen is the simplest element of unital), 97. 
weight or mass one. It is one of the components of waf.g a 
and almost all living and many non-living things. Heli. of. 
is the next heaviest element, usually of mass 4, and of. in 
in recent years has it been available in quantity for Mi oglari 


in airships, diving and medicine. The report is publish 
in the Physical Review. 


AIR SANITATION 


MEDICAL science may be on the verge of conquering q 
demics of respiratory diseases, such as influenza, colds, ¢ 
by keeping the air clean. Just as typhoid and ot 
water-borne ills were brought under control by success 
sanitary measures of control, so the next great advance 
disease prevention may be air sanitation. 

At the University of Pennsylvania Medical School tlt 
is in progress a special investigation of air-borne init 
tions. One result is the idea that it is not alone 
droplets sprayed in the air by coughs and sneezes 
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carry diseases, but the nuclei of the dried droplets tithe pr 
float in the air. , it ha 

Respiratory infections are must less frequent in sprigggpmistry. 
and summer than in winter because open windows chilg™main, is 
the air 100 times an hour compared with below 10 «@jjerial C 


turns per hour with the closed doors and windows @j@tion. 

winter. If air disinfection in winter ean accomplish sigjmogenat 
lar hygienic results, a long step may be taken in ait-biqion of 
disease control. 


One of the most promising methods of air disinfetti-l med 


is through use of ultra-violet lamps that create invisil instru 
screens of radiation barring and wiping out the germ-lige an ai 
bits floating in the air. Already used in hospitals to bagjucal r 
cade sickrooms against release or entrance of infectiqjj@ucing 
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they promise to have wider use, even in homes 2nd 
lic places.—WatTson Davis. 


HEARTWORM INFESTATION OF D065 
A NEw drug to combat the rapidly spreading heart" 
infestation of dogs will shortly be made available 
veterinarians. The drug, antimonial-III catechol 
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Bieylic acid sodium, is the result of three years of in- 
ive research by James A. Austin and Dr. Harold P. 
own, of Kansas City, Mo. 
Heartworm infestation of the dog is a unique disease 
juse living adult worms, Dirofilaria immitis, 8 to 12 
nes long, situate themselves in the right heart. Under 
@ iment the adult worms are slowly killed by gradually 
ding up a concentration of trivalent antimony in the 
nq stream of the dog. The selective habitat of the 
t worm in the right heart is a fortunate arrangement 
the dog, for if the Dirofilaria were located in the left 
ut they would, upon being killed, pass into the aorta 
i its branches and the dog would succumb to a general- 
j embolism. Owing to the rich blood-supply of the 
g, this organ is usually capable of coping successfully 
h the task of absorbing the dead filariae. 
Sam he ill effect of heartworm infestation upon the host is 
B entirely due to the presence of the adult worms in the 
rt. Larvae liberated into the blood stream also damage 
dog. These larvae, or microfilariae, 0.2—0.3 millimeters 
jength, are worm-like in appearance, and move through 
blood with a whipping motion. 
Dne 27-pound dog with a fairly heavy infestation pre- 
ted a count of 186,000 microfilariae per cubic centi- 
er of blood, or approximately 175,000,000 heartworm 
rae in its entire blood stream. Laid end to end these 
roflariae would stretch a distance of 30 miles. Upon 
opsy, the right heart and pulmonary vessels were 
med full of the adult worms. <A rough estimate of 
) adult worms would place the total length of worms 
he ueart and blood vessels at about 100 feet. 
Heartworm infestation can not be transmitted directly 
nm dog to dog, but must pass through an intermediate 
. The mosquito has been indicted, and the tick, flea 
other biting and sucking arthropods and insects are 
ected. Treatment of the condition involves a series 
graduated daily doses of the drug administered intra- 
pusly. 


ITEMS 


NGLAND is investing nearly $30,000,000 in a new plant 
the production of petroleum by the hydrogenation of 
, it has been learned by Industrial and Engineering 
nistry. The plant, the second to be built in Great 
ain, is to be financed by government capital with the 
erial Chemical Industries, Ltd., the management cor- 
tion. The I. C. I. already operates the large coal- 
mogenation plant at Billingsham-on-Tee for the pro- 
tion of gasoline. 


zl medical officers of the British Royal Air Force have 
instructed that no one should be allowed to fly or to 
€an automobile while taking sufanilamide or related 
hical remedies. Derivatives of these chemicals, by 
lucing methemoglobin or sulfhemoglobin, may inter- 
p With oxygen exchange of the blood and so prove a 
Ber by reducing oxygen supply to the pilot’s or 
fr’s brain. Peace-time experience shows that a full 
of one of these sulfanilamide derivatives taken 
ly before flying lowers an aviator’s ‘‘ceiling’’ by 
5,000 feet. Dr, E. P. Mackie, medical adviser of 
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Imperial Airways, saw a pilot who was suffering from 
severe oxygen lack as a result of flying at only 13,000 feet. 
Investigation showed he had been taking full doses of 
sulfanilamide for tonsillitis. Similar cases have been 
observed in America and Germany. The British experi- 
ence is reported by a correspondent of the Journal of the 
American Medical Association. 


Rust fungi, among the worst parasitic enemies of wheat 
and other grains, may possibly give their host plants 
something in exchange for what they take. Dr. Bran- 
quinho d’Oliveira, of the National Agronomic Station at 
Lisbon, reports in Nature the results of experiments sug- 
gesting that rusts can capture and fix nitrogen from the 
air, as do the bacteria that live in the roots of plants of 
the pea and clover family. Dr. d’Oliveira grew wheat 
seedlings on laboratory media from which all nitrogen had 
been carefully excluded, so that the customary supply of 
this vitally necessary element could not be obtained 
through the roots. Then he inoculated part of the plants 
with spores of various species of rust. After a time he 
analyzed the plants. The infected ones proved to have a 
slightly but definitely larger nitrogen content than the 
control plants that had grown up free from rust. 


BENEFITs of protection to migrating hawks and other 
useful birds of prey at Pennsylvania’s famous Hawk 
Mountain are shown in the first annual report of the 
association formed to acquire and develop the critical two 
square miles of crest land, where gunners used to station 
themselves to shoot the birds ‘‘ just for fun.’’ Although 
the Hawk Mountain Sanctuary Association has been fune- 
tioning officially for only one year, close counts on the 
migrating hawks and eagles have been kept up since 
1934. They show fluctuations in numbers of particular 
species, but the net totals have climbed from 10,776 in 
1934 to 17,024 in 1938. (The 1939 migration has not yet 
taken place.) The biggest increase has been in numbers 
of the broad-winged hawk, which preys chiefly on rodents, 
reptiles and amphibians. In 1934, 2,026 of this species 
were counted at Hawk Mountain; the 1938 count was 
10,761. Hawks and eagles in general are useful birds, 
destroyers of rodents and other vermin, explains Mrs. C. N. 
Edge, through whose activity the sanctuary was estab- 
lished. Only a few species are chicken thieves and hunt- 
ers of the game birds which man considers his especial 
prerogative. 


AMERICAN chemists now have ready more than 500 dyes 
for tinting the new Nylon stockings, made from coal, air 
and water, which soon will be on the market, according to 
the report of P. H. Stott, du Pont chemist, to the meeting 
of the American Association of Textile Chemists and 
Colorists. Originally created for use on wool, silk and 
acetate rayons, the dyes work equally well on the new 
synthetic, silk-like fiber. The introduction of Nylon and 
its dyeing, Mr. Stott indicated, is in sharp contrast to the 
struggles of the then-new rayon industry during the World 
War. At that time the industry was completely dependent 
on German dye imports and had difficulty in getting good 
dyes after the conflict began. 
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NEW WILEY BOOKS 


HOUSEHOLD PHYSICS 


By WALTER G. WHITMAN, Head of the Department of Physical Soi. 
ence, State Teachers College, Salem, Massachusetts. 

The third edition of ‘‘Household Physics’’ constitutes a thorough je. 
vision and rewriting, and the content is now completely up to date. The 
book has had to be somewhat enlarged, due to the recent data which have 
been incorporated. The content follows along practical lines and includes 
much new equipment available today for the home. Three entirely new 
chapters are presented, dealing with ‘‘ Protection against Fire,’’ ‘‘ Visual 
Aids,’’ and ‘‘ Photography.’’ 

Third Edition 436 pages 412 illustrations 6 by 9 $3.00 


FOOD CONTROL 
ITS PUBLIC-HEALTH ASPECTS 


By JAMES HOUSTON SHRADER, formerly Director, Bureau of Chem- 
istry and Food, Baltimore Health Department ; Instructor in Biochemistry, 
School of Hygiene and Public Health, The Johns Hopkins University. 
This volume is designed to give a broad comprehension of why food con- 
trol is necessary, what industrial practices are concerned in such control, 
and how control measures are applied. The approach is confined to the 
consideration of general principles and their application. The purpose 
of the book is to meet the needs of students of public health and foed 
control, food chemistry and nutrition, home economies, nursing, and pre- 
ventive medicine. 


513 pages 6 by 9 $4.00 


CALCULATIONS OF 
QUANTITATIVE ANALYSIS 


By CARL J. ENGELDER, Professor of Analytical Chemistry, University 
of Pittsburgh. 

A logical, systematic sequence of problem assignments, in fifteen sets, to 
cover and supplement the usual more or less standard conventional semes- 
ter’s work in elementary quantitative analysis. Each problem set consists 
of twenty problems; a discussion of theory, together with numerous illus- 
trative examples, accompanies each problem set. 

174 pages 6 by 9 : $2.00 


GUIDE TO THE STUDY OF THE ANATOMY 
OF THE SHARK, THE NECTURUS 
AND THE CAT 


By SAMUEL EDDY, Associate Professor of Zoology, CLARENCE P. 
OLIVER, Assistant Professor of Zoology, and JOHN P. TURNER, 4s- 
sistant Professor of Zoology; all at the University of Minneseta. 


For one-quarter or one-semester laboratory courses in comparative anat- 
omy, and for reference work in the general zoology laboratory, here is 4 
manual to serve as a guide in dissecting the animals described. It is 
planned to accompany a book of the type of Adams’ ‘‘ Introduction to the 
Vertebrates.’’ The three forms selected for study represent the important 
stages in vertebrate development. 


128 pages 6 by 9 $1.50 


JOHN WILEY SONS, INC. 
440 FOURTH AVENUE, NEW YORK, 
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New Important MOSBY Texts 
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| Y Textbook f 
YCHOBIOLOG 


Psy- By DR. 
ELL MUNCIE, Associate Prot Tntroduc- Universit ed BING, Department f N 

By Hopkins ‘Phipps Professor of plified by Switzerland, 
chiatry, EYER, Henry f Psy AYMA . and Am- 
DOLF Department © Prof KER, A “io 

n by : of the Dep rolessor of N » 4issistant (] 
Paychiatry University. 750 pages, Usivershy of and Lecturer in N 

; 
chiatry, Price, about $7. ed Pages, 207 illustrati... New Sth Edition, g 
ears has exert Strations, 9 color p] 50 
Clinic for almost FA American Th Plates. Price, $10.00 

The Phipps nce on the molding ° chiatric e English edition of Prof 

continuous innhue d th development of psy Nervenkr khej rotessor Bing’s “Teh b 

* chiatric thought and the nspiration for ankheiten” dig. thuch der 
d treatment methods. labors of the material has b Original in th 
teaching its continuity are due to mented considerably 
this effort Meyer, whose nted and adapted to American earranged, aug 
one man, A ata be accorded a pe ~ ern genetic of neurology, as petebted. & "sage. The subject 
ot has been the at his invita almost the exactness of franslation, attains 
psychiatry. the main lines of tician Bing reveals diagnos. 
tion, is an attempt to po | trend in the book nee ness. In this textbook S and extreme meticulous. 


teaching. The strong re the basis of all medicine, 


latest ad borated 

defense. cial helps are advances in neuro] : ated on the 
no apology OF d other spe ology in Eu 
and whatever laboratory be considered exclusively - his own immense experience doa Tope, has unfolded 
given in extens® ga eo graphic illustration of w + and painstaking observati ased on the most minute 
the nature of knows, oF Practitioner and ons, and has brought to the 
the cline into four parts: W —Histori- writer, detailed ‘ as has no other textbook 
book 1s 11.—Treatment. orm Precise therapeutics ; 
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EXPERIMENTAL PHARMACOLOGY and MATERIA MEDICA 


By DENNIS E. JACKSON, Professor of Pharmacology, University of Cincinnati, College of Medi- 
cine. 1000 pages, 900 illustrations, 60 color plates. Price, $10.00. 


Experimental pharmacology covers a wide range, and there is at present perhaps no phase of the 
whole field of medicine which promises more for the future alleviation of human suffering than does 
this division of medical science. The unit of procedure adopted in this text is the experiment. Each 
experiment is, as a rule, complete within itself, although in many instances an orderly sequence pro- 
ceeding from the simple to the more complex, from the known to the unknown, has been introduced. 
The experiments listed herein are, as a rule, arranged with reference to individual drugs. 


The general anesthetics are taken up first. Following this is a group of drugs chiefly characterized by 
their action on the central nervous system. After these comes a series of substances possessing specific 
actions on some one or more parts of the involuntary nervous system. These are followed by drugs 
which act mainly on the circulatory system, then follow the antipyretics, a few miscellaneous drugs, 
and finally a few experiments on acids, alkalies, and some of the heavy metals. The section on 
materia medica follows the work on pharmacodynamics. 


The C. V.§ MOSBY COMPANY 


3525 PINE BLVD. ST. LOUIS, MISSOURI 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SCIENTIFIC AND EDUCATIONAL 
ORGANIZATIONS OF WARSAW 
(Copyright, 1939, by Science Service) 

As the smoke of devastation slowly clears away from the 
ruins of Warsaw, the world of science and learning is 
anxious to learn what has happened to the centers of scien- 
tific research and education in what was once the capital 
of the Polish republic. 

No word has come out, during all the days of the furious 
siege, of what was happening to the University of Warsaw, 
alma mater to 10,000 students, with its magnificent library 
of 800,000 volumes. Has it shared the fate of Louvain 
University in the World War, of the University of Madrid 
during the Spanish insurrection ? 

However, even if by some miracle it escaped total de- 
struction by bombardment and fire, the university is cer- 
tainly ruined, and with it the dozen or so other special and 
technical schools that brought the total academic popula- 
tion of Warsaw up to about 20,000. For research and 
education must have students and teachers and both facul- 
ties and student bodies must now be either dead or 
prisoners or in exile. 

Although the University of Warsaw is only a little more 
than a century old it has had a checkered career. It was 
founded in 1816, only to be closed in 1831. Reopened in 
1862, it ran for only half-a-dozen years before it was closed 
again in 1869. Reorganized as the Imperial University of 
Warsaw in the following year, and renamed simply the 
Polish University in 1915, it has continued in operation 
and grown rapidly since the end of the World War and the 
repulse of the Bolshevik invasion in 1920. 

Similar disruption of activities must have been the lot 
of other Polish institutions, notably the ancient Univer- 
sity of Krakow; although at that place there probably was 
no major destruction of physical equipment because of the 
quick capture of the city by the Germans. 

Because Krakow was the ancient capital of Poland, the 
Polish Academy of Sciences had its headquarters there. 
This organization, corresponding to the National Academy 

of Sciences in the United States and the Royal Society 
in Great Britain, is another scientific casualty of the new 
war.—F RANK THONE. 


WEATHER FORECASTS IN EUROPE 
(Copyright, 1939, by Science Service) 

WEATHER, which regularly migrates from west to east, 
is proving an ally of the Allies in the present war, as it 
did in 1914-1918. Britain and France know what the 
weather is going to be like over Germany before the Ger- 
mans themselves know, and can plan their military opera- 
tions accordingly. 

The British and French have this private foreknowledge 
of German weather because they get the same weather 
first. Storm centers and areas of fair weather that even- 
tually reach Germany cross Britain or France on the way, 
or at least some stretch of ocean patrolled by Allied war- 
ships and open to non-German commercial shipping, from 
all of which weather information can be obtained for 
Allied use but denied to Germany. 
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To be sure, German submarines may possibly be send. 
ing weather information home by radio, but that woulg he 
a risky procedure, with British and French destroyers aj 
aircraft constantly on the alert to pick up any hint of, 
U-boat’s whereabouts. And if the anti-submarine ¢, 
paign succeeds completeiy, as the British Admiralty ¢lain, 
it will, even this slender source of weather informatig, 
would then be lost to the Reich. 

In the meantime, every effort is being made in Britgiy 
to deprive the Germans of any possible crumb of weathe 
information. Publication and broadcasting of weathy 
data are strictly forbidden; not even the occurrence of 
local thunderstorm may be mentioned. Public forecasting 
in the islands has undergone a complete black-out, leg 
the enemy glean any helpful information from it. 

Weather broadcasts are still being radioed from gy 
places as the Azores, Greenland and of course the Unite 
States; but these are too remote to give German meteorolp: 
gists any real help. And the coastal countries—Belgiun, 
the Netherlands and Denmark—are too near and too smal 
to be of any use. 

Weather knowledge has become of immense value i 
war. Before a major offensive is launched the genen 
staff wants to be assured that it will not bog down in mu 
Before an air raid takes off, or a naval move is undertaken 
the chances of storm, cloudiness, fog and high wind mut 
be determined. Chemical warfare is notoriously dependen{ 
on wind and the chances of rain. Meteorologists hav 
taken the place of the augurs and soothsayers who used ts 
go with the armies of antiquity. 

Accounts of the successful British air raid on the Kill 
Canal area indicate that it was timed on a knowledge of 
weather probabilities. The pilots’ stories of taking of 
in clear weather, flying into rain and swooping out of 
clouds to loose their bombs on German warships and shor 
works all suggest rather strongly that English weathe 
men knew where a helpful storm area might be centerel 

The converse of this story is one from World War days 
of a pair of Zeppelins that started from their German ba 
in what looked like good flying-and-bombing weather, bi 
ran into a storm of which they had no warning and wer 
both lost in the North Sea. 

In old sailing-ship days, a fleet about to go into battl 
sought to get the ‘‘ weather gage’’ of its opponent, that i 
to maneuver into a position to his windward. The g0 
graphic position of England and France would seem ! 
give them a permanent weather gage of Germany.—FR" 
THONE. 


THE NUTRITIONAL PROBLEMS OF 
GERMANY 

GERMANY’S new brightly colored food cards limitilf 
rations of meat and other staples are likely to spell m 
nutrition. 
The new tightening of the belt imposed on the 
population—the second notch drawn in since the ™ 
started—means that Germans will have a diet less adequ#! 
in fats and milk than the subsistence diet worked ov! 9% 
America. Nutritionists here emphasize that the = 
sistence level of diet is for emergency only. It shows 
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MANUAL 
PETROGRAPHY 


By 
WILLIAM C. KRUMBEIN 


Instructor in Geology 
University of Chicago 


AND 


F. J. PETTIJOHN 


Assistant Professor of Geology 
University of Chicago 


HIS is the only complete treatment of sedi- 

mentary petrography written from the 
palytical point of view. It is more compre- 
ensive than other books dealing with the same 
biect. Not only are the usual topics of size 
d mineral analysis treated in complete detail, 
ut such subjects as shape and surface-texture 
alysis, as well as- orientation analysis, are in- 
luded. Likewise considerable attention is paid 
™ sampling techniques, generally given only 
ref consideration in works of this type. Fin- 
lly, it contains the necessary statistical theory 
nd methods, as well as optical theory and meth- 
ds, needed in the detailed study of sediments. 


This is an up-to-date, authoritative, and prac- 
cal book that in addition to supplying the text- 
ook needs of advanced courses in sedimentary 
ttrography, will be of use as a reference book 
ot research workers in sediments and for oil 
eld laboratory workers, and wiil be helpful to 
hl scientists and ceramists. 


oyal 8v0 549 pages Illustrated 


Price, $6.50 
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APPLETON-CENTURY 
COMPANY 


2126 Prairie Ave. 
Chicago 


West 32nd St. 
New York 


CARNEGIE INSTITUTION OF 
WASHINGTON 


Is a research organization working in many 
fields. Its monographic publications are placed 
in the principal libraries of the world. Copies 
can be purchased at nominal cost. 


These publications comprise studies in the 
following fields: 


ARCH ZOLOGY HISTORY 
ANTHROPOLOGY LITERATURE 
ASTRONOMY MATHEMATICS 
BIOLOGY NUTRITION 
BOTANY PALZONTOLOGY 
CHEMISTRY PALZOGRAPHY 
ECOLOGY PHILOLOGY 
ECONOMICS PHYSICS 
EMBRYOLOGY TERRESTRIAL 
GENETICS MAGNETISM 
GEOLOGY ZOOLOGY 


Descriptive lists with prices may be obtained 
by addressing 


CARNEGIE INSTITUTION of WASHINGTON 
WASHINGTON, D. C., U.S.A. 


—WE DO TRANSLATIONS— 


Technical and Scientific Translations 
from and into all languages 
Chemistry, Physics, Biology, Medicine; Metallurgy, En- 
gineering, Aeronautics, Radio, etc. We translate manu- 
scripts, books, patents, articles from foreign journals, cata- 
logues and descriptive literature. 


TRANSLATION & RESEARCH BUREAU 
55 West 42nd St., New York, N. Y. 


Glasser? All makes, 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


“ALDEN LORING, OWEGO,N.Y. 


AL Catalog free, 


Box B. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 
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best apportionment of small funds to buy food, but may 
not maintain health over any protracted time. 

The American subsistence diet calls for a pint of milk 
a day for children; and for adults, half a pint or more 
than two ounces of cheese such as American cheddar type. 
Germany now restricts its milk ration to children, allow- 
ing those under six a full pint and a half a day, those be- 
tween six and 14, a half pint a day. Older teen age boys 
and girls whose bone formation is in rapid progress get 
no milk allowance. Like adults, they have only a cheese 
allowance, and that is a mer> two ounces for a whole week. 
One egg a week is recommended on the subsistence diet by 
American nutritionists, and one egg a week is about what 
Germans can buy, although tlrere is no ration card limit- 
ing purchase. 

The protective foods, such as milk, green vegetables, 
oranges, tomatoes, are important in any diet for warding 
off malnutrition, and are included even in the most eco- 
nomical budgeting by American nutritionists. Germany’s 
garden crops are something of a question mark here, but 
it is considered unlikely that farms and freight trains are 
supplying civilian markets with adequate amounts of green 
produce, though Germany’s community gardening may 
help out. 

Americans, while not faced with Germany’s ration card 
problems and shortages, are increasingly interested in 
warding off malnutrition. Farmers’ Bulletin 1757, which 
discusses ‘‘Diets to Fit Family Income,’’ is a ‘‘ best 
seller’’ of the Department of Agriculture’s current publi- 
cations. As a free document it is now exhausted and a 
new free printing is in the presses, but orders at five cents 
a copy are being received and filled at the Government 
Printing Office. This is the publication of 1936 in which 
Dr. Hazel Stiebeling worked out four diet levels for Amer- 
ican guidance: the emergency or subsistence diet, the 
minimum diet (not recommended for America, but the best 
apportionment of money at the lowest level to maintain 
health), the moderate diet and the liberal or more at- 
tractive and expensive diet. 


CANALS LINKING THE ATLANTIC AND 
THE PACIFIC 


(Copyright, 1939, by Science Service) 


IF plans for the Nicaraguan Canal, now revived, actually 
get to the digging stage, America will have achieved three 
out of four much-talked-of canals for linking the Atlantic 
and Pacific. 

The four main canal routes which have at various times 
been considered by American engineers are: First, the 
Panama route, now a 25-year-old reality. Second, the 
route across southern Nicaragua, linking in the San Juan 
River and Lake Nicaragua. Planned as far back as 1825, 
this project is now being studied in conference by the 
Nicaraguan Government and its neighbor Costa Rica, 
while American engineers are again at the task of survey- 
ing the ground problems. Third, the route across the nar- 
rowest part of Mexico, the Isthmus of Tehuantepec. A 
eanal at-this point, so much nearer the States than 
Panama, would bring Honolulu more than 1,200 miles 
closer to New York. Fourth, a route farther south than 
any of these, across Colombia near its Panama border. 
This route actually has once been dug—dug and prac- 


tically forgotten. It was America’s first achievemenfil -¥ 
joining the oceans, undertaken with no thought of 
significance, by a Spanish monk, Antonio de Cerego 
Indian laborers back in 1788. 

Recent discovery of an old map showing this cang 
reported by the WPA historical records survey, Pyopd 
F. Beenel, going over historic documents at Tulane @ 
versity ’s Department of Middle American Research, 
earthed this map, and realized its historic value, ¢ 
tinuing the search for more records of the Canal 
Raspadura, as it was called, Mr. Beenel and a rege, 
student assistant have since found eight more maps sim 
ing the canal and have traced its history. It joinea iil 
San Juan River, which has an outlet on the Pacifie, he 
a tributary of the Atraro River, which flows into the @i™ 
of Darien on the Atlantic side. 

America’s first ocean-to-ocean canal was dug, not 
trade, but to settle a boundary argument between 
families. It was a shallow ditch, but during period 
high water Indians began to find the route handy in 
canoes, thus unknowingly becoming first to take a | 
cut water route from one coast of America to the otfill 
Cacao beans for Indians and white people were the e 
commercial cargoes that crossed the continent via § 
canal. 
A Philadelphia engineer in 1852 found the Raspad 
ravine route so filled up that even his light-draft canoe 
to be dragged through a canyon on dry land beford 
could get to the San Juan River and the Pacific —Eug 
C. Davis. 

THE TREATMENT OF INSOMNIA 

VITAMINS are replacing sleeping medicines in the 
est treatment of insomnia or sleeplessness, reported by 
Louis J. Karnosh, Western Reserve School of Medicing 
the Journal of the American Medical Association. 

The vitamin treatment may, in fact, be looked on 
cure, since it attacks an underlying cause of the conditq 
whereas the sleeping medicines are palliative. The ph 
cian using this treatment, however, does not rely 0 


glass of fruit juice at bedtime to put his patient to sl (h 
The vitamins are given like medicine, sometimes inje@y TH 
into veins, and in large doses, rather than merely as My 
of the diet. 
B,, the anti-beriberi vitamin of yeast, and C, or asco | 
acid, the citrus fruit and tomato juice vitamin, ate My 
ones particularly recommended in this report of the new 
ways of attacking both ordinary sleeplessness and the mi The « 
somnia that accompanies certain diseases, including RA 
lirium tremens. anneé 
‘‘ Vitamin B, should be looked on as the perfect seda fusing 
for delirium tremens,’’? Dr. Karnosh declared. As and ¢ 
acid, the vitamin C principle, is a serious rival of vita | lon C 
B, as the ‘‘ideal sedative’’ for exhaustive states, sui 6.7, \ 
occur in patients with the severe thyroid disease oT 5°RRRR) glass 
known as thyrotoxicosis. Ordinary insomnia, irrespe 


of its cause, also yields to large doses of this vital 
This treatment produced a ‘‘sound and normal sleej 
there were no undesirable after-effects and in some ¢ 
a normal sleep rhythm was established for a week or mf 
Dr. Karnosh says, summing up a report of another ph 
cian who treated more than 100 insomnia sufferers with 
C vitamin. 


ty 
¥ 
+ 
+}. 
‘ 
Fi 
7 
| lof 
| 


| 


| 
| 
| 


SCIENCE—ADVFh.'1SEMENTS 


13 


Analysis 


with Organic Reagents 


PEED, convenience, accuracy, and selectivity characterize 
. the analytical methods in which organic reagents are 
employed for the determination of metals. A choice of proce- 
dures—gravimetric, colorimetric, or volumetric—is available 
for most of the common metals. 

If inorganic analyses are an important part of your routine, 
write for the list of free abstracts describing the use of Eastman 
Organic Chemicals. ... Eastman Kodak Company, Chemical 
Sales Division, Rochester, N. Y. 


EASTMAN ORGANIC CHEMICALS 


PerfeKtum R 
AMPOULES 


(Made in Hungary of Hungarian glass tubing) 


THOROUGHLY ANNEALED 


ALKALI-RESISTANT 


SHOCK-PROOF 


The distinguishing characteristics of PerfeKtum comparatively low melting point. High thermic 
Anmaiie are as follows: Glass thoroughly quality. Special composition of glass enables it 
annealed to obviate strains and stresses, during to withstand a temperature of 260°C. without 
| fusing or sterilizing, which weaken the ampoules cracking. PerfeKtum R Ampoules fully comply 
_ and cause premature breakage. The Hydrogen with all official specifications in regards to chem- 
| lon Concentration of the glass is recorded as pH- ical reactions. Complete stock of all items 
| 6.7, which is equal to that of the best resistant available for immediate shipment. 
| | glass known on the market. Easy to seal due to 


Quotations supplied upon request 


_|Send for FREE 


Sample Case 
of Ampoules 


Inquiries solicited for special requirements 


PerFEKTUM PrRopucTs COMPANY 
300 FOURTH AVENUE NEW YORK, N. Y. 
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Dr. Karnosh advises treatment with both vitamins B, 
and C to ward off the insomnia incidental to hardening 
of the brain arteries and senile decay, particularly because 
old people are likely to be short on vitamins. Rather than 
giving large and continued doses of ordinary sedatives, 
Dr. Karnosh believes vitamins should be used to treat 
sleeplessness in heart disease, in the weakness following 
infections and in all exhaustion states which deplete the 
nervous system. 


THE CHEMO-SCORE 


AT Kansas State College, where a new system of ex- 
amination grading is in vogue, if the student’s answer is 
wrong it turns red; if it is correct the answer turns blue. 

This method of grading, known as the Chemo-Score, was 
invented by two brothers, Dr. H. J. Peterson, of State 
Teachers College, Hattiesburg, Miss., and Dr. J. C. Peter- 
son, of Kansas State College. Printed with two moisture- 
sensitive black inks, the correct and incorrect answer spots 
are initially indistinguishable, but when moistened they 
change color immediately. The student records his choice 
of answers by touching with a fountain pen which contains 
water instead of ink, or with a moistened paper clip, the 
spot which represents his chosen answer to each question. 
If his choice is correct the answer spot turns blue, if incor- 
rect, it turns red. 

A transparent answer sheet is used in correspondence 
work. To develop the answer spots on such a sheet the 
student dips a roughened pin in water, thrusts it through 
the sheet at the desired location and works it up and 
down a few times. The pin is removed and the perforated 
spot pressed between the thumb and forefinger. This 
causes the color to spread. 

This self-instructor type of lesson calls for no writing 
whatsoever on the part of the student. For a three-hour 
course in psychology, the student works out 10 sets of 
problems and questions, using 10 accompanying self-in- 
structor ecards to record and check the answers. 

After studying the assignment, the student takes up 
the problems one by one and checks his answers on the 
self-instructor cards. If his first answer is wrong, he will 
be informed of that fact by the red color reaction which 
issues from the spot. Directions call for him to. re-read 
the relevant text material, study more intensely than be- 
fore, and make another trial answer. The student con- 
tinues until he gets the blue color reaction, signifying th< 
correct answer. The uniqueness of the method compels 
and holds interest. 

A ‘*Play Your Way Reader’’ utilizing the same prin- 
ciple, has also been prepared by the Peterson brothers. 
With practically no assistance the child eagerly ‘‘ plays 
his way’’ into a reading acquaintance with 120 common 
words. Each line in the book contains a problem and 
consists of a picture and four words, one of which names 
the pictured object. The word in each line which names 
the pictured object turns red and the others turn blue. 
Thus, the child can test his own solution to each problem. 

This immediate check-up on every response serves to 
intensify interest and hold attention. It presents to the 
child, just when the word and its meaning are most 
vividly associated in his mind, the assurance that they 
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belong together, or, if his choice is erroneous, he seeg 

mistake. This assurance, accompanied by the interogd 
creates, is probably the most powerful factor in Jea; 

that is known to psychology. 


ITEMS 


THE number of World War soldiers who are patientgil 
hospitals for mental disease is still going up and wil) 
tinue to increase, it is estimated, for another eight yog 


In 1929, a decade after the war, 18,393 veterans were 


pitalized for mental disease. Now, another decade jaf 
the number has gone up to 29,000. By 1947, it is al 
mated by the U. S. Veterans’ Bureau, the peak yi| 
40,000. This figure does not include a much larger nunif 
suffering from mental and nervous diseases, but who 
kept out of hospitals. The total number of World 
veterans receiving compensation for neuropsychiatric 
ease on January 1, 1929, was 54,785. It is now 89,119 
which 67,366 cases are directly traceable to the war, 


A NEW departure in weather forecasting is being tr 
at the district office of the U. 8S. Weather Bureau at 
Kansas City airport. If it works out satisfactorily it: 
be extended to other Weather Bureau stations through 
the country. The new procedure, which went into opel 
tion on October 1, consists of making aviation and g 
eral weather forecasts at the same station, by the sa 
staff. Hitherto, aviation weather forecasts have b@ 
made by special staffs working at airports, while the gf 
eral forecasts were made independently at the old do 
town Weather Bureau offices. The new system, it is hop 
will save expense through elimination of duplicate equ 
ment and through a better scheduling of the time of { 
personnel. A possible drawback, which must be avoid 
if the new system is to function properly, might be sim 
taneuos demands for both aviation and general forecas 


GLOWING colors in autumn leaves are due mainly 
three kinds of pigment. Reds and purples come from 
substance called anthocyanin, in solution in the cell s§ 
This is the same coloring matter present in beets, § 
cabbage and most deep red flowers, like dahlias and ¢ 
nas. Yellow tones come from tiny solid pigment bod 
made up of either xanthophyll or carotin. Tliese 4 
always present in the leaves, but during the summer ! 
masked by the stronger hue of the green chlornli 
When the latter pigment breaks down and becomes ¢! 
less the yellow hues come into their own. 


WILT-RESISTANT alfalfa varieties, developed 
long-range breeding program by the U. 8S. Department{ 


Agricuiture, will be available to limited distribution ; 
1942. The new alfalfas are being produced by ¢r0ss 


resistant strains, brought from Turkistan by H. L. We 
over, with varieties already established in the Unit 
States. Alfalfa wilt began to become a serious probld 
in this country about 15 years ago. Up to that time, 
good stand of alfalfa could be counted on to last ft 
6 to 12 years without reseeding, but lately the wilt ' 
ganism has been wiping out alfalfa fields in from ‘¥® 
four years. 
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Noteworthy New Books 


propagation of Horticultural Plants 


By Guy W. AprIANCE and F rep R. Brison, 
Texas A. & M. College. McGraw-Hill Pub- 
lications in the Agricultural Sciences. 314 
pages,6x9. $3.00 


In this book the reproduction of plants, for commercial 
pr home planting, is considered from two viewpoints: 
(1) production of seeds and growing and handling of 
gedlings; and (2) the various methods of asexual prop- 
ee agation, involving the use of plant parts. Forcing struc- 

i tures and other equipment necessary in the growing of 
pants are illustrated and described. The most recent 
practices relative to the propagation of specific plants 
are included. 


The Management of Farm Woodlands 


By Crepric H. Guise, Cornell University. 
American Forestry Series. 352 pages, 6x 9. 
$3.00 


This book provides the technical information required 
in the solution of the problems of woodland manage- 
ment and in stimulating good silvicultural and utiliza- 
tion practices. The material is applicable to farm woods 
of several acres as well as to the larger woodlands not 
sufficiently extensive to be included in commercially op- 
erated forests. Although the book has been prepared 
with the eastern United States especially in mind, the 
principles as outlined in the text will apply throughout 
the entire country. 


History of Chemistry. New third edition 


By the late F. J. Moore. Revised by Wiz- 
LIAM T. Haun, Massachusetts Institute of 
Technology. International Chemical Series. 
447 pages, 54x $3.00 


As before, this book gives a treatment of the historical 
development of the important theories of chemistry 
which covers the origin of the fundamental ideas of the 
science, their philosophical basis, the critical periods in 
their development, and the personalities of the great 
men who have contributed to that development. In the 
lew edition equal emphasis has been given to all phases 
of chemistry; more attention is paid to the work of 
American chemists; and greater stress is placed upon 
recent progress in the field. 


Principles of Metallography. 
New fourth edition 


By Rosert S. and Victor 
HoMERBERG, Massachusetts Institute of 
Technology. International Chemical Series. 
339 pages, 54x8. $3.50 


In the new fourth edition of this widely-used textbook 
the authors retain the dominant purpose of previous edi- 
tions: to meet the needs of those students of general sci- 
ence or engineering who do not intend to specialize in 
metallography, but who expect to use it in connection 
with their professional work. There is an important 
new chapter on plastic deformation and annealing of 
metals, and the section on aluminum alloys has been 
completely revised and brought up te date. 


Laboratory Studies in Zoology. 
New second edition 


By the late H. D. Resp, and B. P. Youna, 
Cornell University. McGraw-Hill Publica- 
tions in the Zoological Sciences. 207 pages, 
6x9. $1.50. Outline plates to accompany 
the manual, 75¢. 


Intended to give the student a knowledge of all the fun- 
damental biological principles, this manual introduces 
the study of the frog as a means of inculcating the prin- 
cipies of bodily organization; the services rendered by 
bodily components; the nature of protoplasm; the im- 
portance of the cell as a vital unit; and the organism 
as a totality and superior entity. Directions for most 
of the studies have been entirely rewritten and enlarged. 
The series of outline plates has been revised and several 
new plates have been added. 


Engineering Materials 


By Aurrep H. Waits, University of Michi- 
gan. 547 pages,6x9. $4.50 


Approaching the subject from the modern theoretical 
standpoint, this new book discusses plastics, protective 
coatings, corrosion, fuel, combustion, water softening, 
and the newer alloys, as well as the older types of fer- 
rous and non-ferrous metals, clay products, cement, and 
concrete. The treatment stresses the relationship of 
properties of materials to their atomic and crystalline 
structure. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISTANCE OF THE STARS 
(Copyright, 1939, by Science Service) 


Moke than 5,000 stars nearest to the earth are only a 
half or a third as far away as astronomers have previously 
believed, is announced by Professor Jan Schilt, head of 
the department of astronomy of Columbia University. By 
analyzing thousands of determinations of distances of the 
‘‘nearer’’ stars, made by the method of parallaxes, Pro- 
fessor Schilt has found a small systematic error which 
changes the calculated distances by a factor of from two 
to three. 

Parallax is the method by which the distances of the 
nearer stars are computed, particularly those of the earth’s 
galaxy. The parailax method is based on sighting the 
angle of the star in the sky at intervals six months apart 
and then computing its distance by trigonometry. 

By examining the stellar parallaxes obtained through 
many years by many astronomers, Professor Schilt has 
determined small correction factors which occur system- 
atically. Although it is only a working hypothesis, Pro- 
fessor Schilt suggests that the tides in the earth’s atmos- 
phere, caused by the pull of the moon, change the bending 
ability of the air for the light from the star and make 
the determinations of position slightly in error. 

It is also suggested that the effect of sunlight passing 
through the air about the earth would warm it slightly 
and hence create ‘‘waves’’ that might change its bending 
ability. A combination of the moon and sun effect is 
believed to produce the errors. For any individual mea- 
surement the systematic error thus introduced is much 
smaller than the error of observation. Only by taking 
large numbers of observations and analyzing them sta- 
tistically ean the systematic error be detected. 

While the new findings tend to shrink the known limits 
of the galaxy of stars containing the sun and earth, the 
discovery does not mean that the limits of the universe are 
likewise decreased. This is because the distances of re- 
mote stars are not determined by the parallax method but 
by means of the luminosity law which relates their bright- 
ness with their distance. 

The new knowledge is expected to take the galaxy of 
stars to which the sun belongs out of the special category 
in which it has been placed. Because the new findings 
‘“move in’’ the stars, the number of them to be found in 
a cubic volume of the galaxy is increased. Previously it 
has been supposed that the sun’s galaxy was ‘‘thinner’’ 
and had fewer stars per unit volume than other island 
universes out in space. The new discovery brings the sun’s 
galaxy more in line with the characteristics of other 
galaxies. 

It will be necessary to recompute the distances of all 
stars for which the method of parallaxes has been em- 
ployed since the method was first introduced by the Ger- 
man astronomer, Friedrich W. Bessel, in 1838. Because of 
the systematic nature of the new correction, only recaleu- 
lation will be needed without taking new observations on 
each star. 
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A NEW KIND OF EARTHQUAKE WaAypg 
DISCOVERED 

A NEW type of earthquake wave, which is expecteg 4 
alter radically now-accepted seismological theories and ¢h 
allied concepts of building quake-proof structures, hag be 


discovered by Dr. L. Don Leet, director of the Seisnoli 


graph Station of Harvard University. The find ig aly 
expected to be of special military importance, since it y; 
probably vitally affect the use ef the seismograph in arp 
artillery observation, which employs earth tremors ; 
guides to the sites of heavy enemy guns. They are als 
used to check the accuracy of the army’s own firing. Boi 
the discharge of a cannon and explosion of a shell sta 
underground vibrations which can be traced on earthquak 
recording instruments. 

The new wave-form was detected after a ten-year stud 
of man-made earthquakes, touched off by high-power dyn 
mite explosions. Dr. Leet said that the new type vibra 
tion, entirely unpredicted in earthquake theory, is the fifth 
fundamental type known to science. 

The four forms previously known have been recognize 
for about forty years and it was surprising to find a ney 
type, especially since in many types of explosion-shock 
the new form is dominant, registering strongly on the in 
struments while the other four forms hardly leave thej 
marks. The new form is a sort of surface wave which tray 
els through the upper 200 miles of the earth’s crust, in con 
trast to the deeper waves which travel directly througl 
the earth’s core. It is the third fastest of known earth 
quake waves. Those through the earth’s center are th 


speediest, and they impart a push-and-pull motion to pay 


ticles in the path. Another internal wave, which shake 
the particles from side to side of the wave-path, is second 
fastest. 

Then comes the new wave, which drives particles at ! 
diagonal to its path, followed by another surface wave 
with a side-to-side motion, and finally, the slowest wave of 
all, a surface wave which drives the particles in a curiou 
sort of elliptical rotation. Dr. Leet has timed the ne" 
wave going about 2,500 feet a second-when set off } 
dynamite in sandy ground, but he pointed out that thi 
speed might be considerably different under-other conti 


tions. Thus far the new wave form has been observed 


only on dynamite-explosion records, not on natural quake 
charts, but Dr. Leet said it is ‘‘almost certain’’ that i 
will eventually be found among natural tremors. In a 
other respects, he pointed out, natural and artificial quak 
are similar. 

An important problem arising from discovery of tit 
new wave, and one which Dr. Leet is now investigating, 3 
how much damage this new type of wave does. If it% 
mingled with the waves close to the sources of earthquake 
which cause heaviest damage, it may be necessary ™ 
change the design of quake-proof structures to withstal 
the ground conditions set up by the new wave. 

The discovery may also have important implications ‘0 
the science of geology, for many of the assumptions whid 
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“This book marks a new 
era in the development of 
ecology.’’ 


—Proressor Ernest C. Driver, Smith College . 


BIO-ECOLOGY| 


Ecological Research, Carnegie Institution 
of Washington 


and VICTOR E. SHELFORD, 
Professor of Zoology, University of Illinois 


This book opens with a discussion of the scope and development of the concept of ‘‘bio-ecol- 
ogy.’’ Sueceeding chapters offer a general treatment of the dynamics of the biotic forma- 
tion, the influence of community on habitat, the interrelations of organisms, and other im- 
portant phases of the subject, including detailed discussions of the characteristics of certain 
land, aquatic and marine biomes. ‘‘Bio-Ecology’’ discusses community processes, concepts 
and nomenclature in such a way as to be of value to either the zoologist or the botanist. 


“It is a very timely and splendid synthesis presented by outstanding men. The organization, 
selection of material, and skill in presenting needed studies makes this a contribution of 
unusual value to all biologists. I was also glad to find that the authors included man and 
his cultural effects in the fabric of their weaving.’’ 


—Proressor Hitpa Roseng, University of Texas 


425 pages: 79 illustrations : 
6 by 9 cloth $4.50 > 
Published July, 1939 


JOHN WILEY & SON, INC. 
| 440 FOURTH AVE., NEW YORK | | 
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geologists have made concerning conditions deep in the 
interior of the earth are based on studies of earthquake 
waves. The fact that certain waves travel faster under 
the Pacific Ocean than under a continent, for example, 
has been interpreted to indicate differences in rock struc- 
ture under oceans and continents. With a new concept 
of quake-waves, however, many of these conclusions may 
have to be reexamined. 


PAPERS READ BEFORE THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


AT the Chicago meeting of the American Academy of 
Ophthalmology and Otolaryngology held on October 9, 10 
and 11 the rare case of a patient whose eyesight was 
affected by a waterlogged condition of his cornea, relieved 
by a draining operation, was reported by Drs. R. O. 
Rychener, of Memphis, and D. B. Kirby, of New York. 
The cornea is the transparent tissue in front of the eye 
through which we see. Sometimes it is pushed forward 
into a cone shape instead of its usual flattened curve under 
the eyelids. The condition is caused by abnormal stretch- 
ing of and high pressure within the eye. Vision in such 
cases is usually very poor. In this case of waterlogging 
the inside of the cornea was stretched so that the water 
fiuid within the eye worked ifs way into the layers of the 
cornea, causing a diffuse cloudiness. By cutting the 
cornea and draining off some of the excess fluid, thus re- 
ducing the pressure, the condition was relieved and the 
patient had better vision than before the waterlogging 
complication set in. Only eight other cases of this con- 
dition have been reported in medical literature. 


THAT diabetic patients whose vision has been impaired 
by bleeding into the retina of the eye have been helped by 
large doses of vitamins B and C, was reported by Dr. 
Jonas 8S. Friedenwald, of the Johns Hopkins University 
and Hospital. In these patients the tiny veins and arteries 
of the retina have very fragile walls and consequently 
bleed easily. Ordinarily, vitamin C, the scurvy-preventing 
vitamin of citrus fruits and tomatoes, makes these fragile 
blood vessel walls sturdier, thus controlling the bleeding 
tendency. Tendency to bleeding from tiny blood vessels 
because of deficiency of vitamin C is one characteristic of 
scurvy itself. Diabetic patients, however, apparently do 
not always utilize vitamin C normally, so even when given 
large doses of it, their eye condition does not improve. 
But when vitamin B, the vitamin found abundantly in 
yeast and liver, is given with vitamin C, the resistance of 
the small blood vessels in the eyes of diabetics is restored 
to normal. Dr. Friedenwald reported ‘‘marked improve- 
ment’’ in the eye condition of a small group of diabetic 
patients who were given the double vitamin treatment. 
Vitamin B is made up of a number of different vitamins 
which scientists have recently been separating. Which 
part of the B complex is responsible for the improvement 
in the eye condition is being investigated. 


VITAMINS, or at least a diet with plenty of vitamins 
to build up the patient’s general health, are a necessary 
eyesight-saving addition to treatment of syphilis of the 
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brain and nervous system, it appears from the report Chicas 
Dr. William M. Muncy, of Providence, R. I. High degy ques 0 


of artificial fever plus powerful arsenical drugs ar, ,, 
in treating this kind of syphilis, but the combined t;, 
ment was found to cause inflammation of the optic hey 


ek, at t 


in a number of patients who had no previous eye tro, fim guel b 
Vitamin deficiency was believed responsible. 
building-up restored to normal the vision of a numbe, iim” rus! 
these patients, after which they were able to stanq pear 
peated doses of the necessary arsenical treatment fo, 4 the te 
syphilitic condition without further symptoms of yig peyelid. 
disorder. tie the 

Two surgical hole-drilling operations, one of 
brand-new, for relief of deafness were reported by JN use 0! 
O. Jason Dixon, of Kansas City. The new operatio op 
for relief of deafness due to abnormal inward pressure ae 
the ear-drum on the chain of tiny bones in the middle om dens 
To relieve this pressure, Dr. Dixon makes a hole behj me of 
the ear through the mastoid, connecting with the ear-dy oy 


from behind. The hole is lined with grafted skin , 
remains permanently open. Dr. Dixon reported that s 
eral patients who had this operation showed considera 
improvement of hearing. The other operation for de 
ness discussed was described by Dr. Edward H. Campi 
of Philadelphia. It is applicable only to one type 
chronic progressive deafness, characterized by a roaring 
the ears. In this operation a hole is drilled into { 
outermost semicircular canal back of the ear, makiy 


Wi 
dren V 
may b 
iidren, 

inting 


tiny window into the ear. Successful results depend § aa 
the window remaining permanently open. There is a | 
dency for the surrounding bone to grow rapidly and § beles, g 
close the window. The operation cau not be performed irly 
the patient is extremely deaf, or if he can not hear throug. ,. 1 


the bones of the skull, or if he is dizzy or has other sig@..1i5) 
of imperfect balancing mechanism. 


A NEw kind of sinusitis was reported by LieutengA wasc 


Colonel J. E. Ash, curator of the Army Medical Museq™, 1941, 
in Washington. The condition may feel like the same @iely to 
sinus trouble to the patient, but Colonel Ash discovemif influen 
that the lining of the sinus in one case showed a type Med has 
inflammation like that seen in chronic bladder inflammyg). We! 
tion. This, apparently, is the first time the condition MMyicians 
been reported. Sinus disease is due either to germs, to Hime /ourn: 
allergy like hay-fever or to a combination of the two. p flu ep 
ds that 
THE recently discovered danger of serious lung troulry 33 \ 
from nose drops can be avoided if the drops are mMjase 2, 
with vegetable oils instead of mineral oils, according Hipout 16 
Dr. Frank J. Novak, Jr., of Chicago. The danger «ngimber o: 
when the nose drops or spray accidentally get into (rch, 19: 
bronchial tubes, which is especially likely to happel Mprid-wid 
babies and small children. Vegetable oils, unlike miré 
oils, can be absorbed by the body tissues and disposed MVE g 
without harm, whereas non-absorbable mineral oils accu’, it is 
late and sometimes cause damage. wal Ob: 
th inere 
A Rare kind of eye trouble, in which the eye protrijj™f ‘he De 
from its socket and beats or throbs in time with the lj 4 Inst 
Nay 


beat, was reported by Drs. 8S. J. Meyer and H. Saul Sug 
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chicago. Skull fractures from automobile accident 
ries or other hard blows on the temple may cause the 
,jtion, but it is most often due to rupture of the 
wid artery, the big artery running up the side of the 
i, at the place where it passes through the large venous 
wnel behind the eye. Besides the severe deformity of 
eye, the patient hears the disagreeable noise of the 
oj rushing from the artery into the vein. The physician 
shear this by listening through his stethoscope applied 
the temple, and a whirring sensation is felt through 
eyelid. For relief of the condition it may be necessary 
‘je the internal carotid artery. 


WirnING that glaucoma with loss of vision may follow 
»yse of large doses of x-rays or radium in treatment 
uncer of the cheek or tumors of the eye was sounded 
Dr. Louis Bothman, of Chicago. In glaucoma the eye 
Mjens because of changes that interfere with the normal 
ape of fluid from the eye. The condition is fortunately 
nre complication of the life-saving cancer treatment 
ican be guarded against in most cases by careful 
rening of the eye against the rays. 


De. T. Davis, of Washington, reported that 
jiren with the kind of squint in which one eye turns 
may be helped to overcome the condition by careful 
mining plus the use of strong-lensed eye glasses. These 
@eiiren, Dr. Davis said, should be trained to use the 
inting eye by covering up the good one. Such ehildren 
unt when they see sharply, he explained, but the eyes 
oe straight when the vision is blurred, either by strong 
ies or by training. When the child learns to relax the 
eles, glasses may be discarded. This type of squint is 
ily different from that arising from muscular weak- 
fs or paralysis, which may require both glasses and 
ration for correction. 


ITEMS 


A MAJOR epidemic of influenza is predicted for Febru- 
, 1941, with a ‘*Phase 2 outbreak of some severity’’ 
ely to occur in February, 1940. The two-phase theory 
influenza occurrence on which these predictions are 
wd has been developed by an English physician, Dr. J. 
D. Webster. It is brought to the attention of American 
ysicians and health authorities through an editorial in 
tJournal of the American Medical Association. Analyz- 
me ‘lu epidemie history for the past 49 years, Dr. Webster 
ms that Phase 1, accounting for influenza outbreaks 
wy 33 weeks, is the major phase in the influenza cycle. 
lise 2, the intermediate, covers outbreaks occurring 
wut 16 weeks after Phase 1. This phase has led to a 
mexber of serious outbreaks such as those in February- 

prch, 1924, January-March, 1932, and the first and third 
epidemics of 1918-1919. 


m'"y great solar activity is now speckling the sun’s 
*, it is shown on photographic plates taken at the U. 8S. 
val Observatory. The rise in solar activity coincides 
th increase in magnetic disturbance which is forecast 
the Department of Terrestrial Magnetism of the Car- 
mc Institution of Washington. On September 29, the 
8. Naval Observatory photographed 273 spots on the 
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sun’s disk. On the next day the number was substan- 
tially the same. 


A NEW water-repelling chemical which becomes part 
of the fiber on which it is applied and which can not be 
removed by any known solvent was announced at the 
meeting in Boston of the American Association of Textile 
Chemists and Colorists. The new material, a long-chain 
quarternary ammonium compound, known as Zelan, gives 
a permanent water-repellent finish to clothing which 
laundering and dry cleaning will not remove. Use of the 
chemical for coating the clothing of armies is seen as 
one potential use, for the clothing will not become heavy 
with rain or perspiration. Yet at the same time the chem- 
ical does not close the pores of the clothing and allows 
the evaporation of perspiration which helps keep the body 
cool. George A. Slowinske, du Pont chemist, said that for 
flags, pennants and sailcloth the chemical was already 
showing excellent service. There is no need to dry out 
the sails to prevent mildew (the time-honored chore of 
yachtsmen). 


At thirty-eight miles above the earth’s surface the tem- 
perature is 100 degrees Centigrade, the boiling point of 
water, Dr. Fred L. Whipple, astronomer of Harvard Uni- 
versity, told the meeting of the International Union of 
Geodesy and Geophysics. Dr. Whippie’s discovery was 
accomplished with a new type of ‘‘meteor speedometer’’ 
which uses the appearance of shooting star tracks in the 
sky to tell temperatures in the stratosphere far beyond the 
reach of man. With his new apparatus Dr. Whipple ob- 
tains very accurate measurements of the height, bright- 
ness, velocity and deceleration of meteors which flash 
briefly in the area about 30 to 60 miles above the earth. 
At heights of 70 miles above the earth the temperature is 
found to be 20 degrees Centigrade, ordinary room tem- 
perature. The basic principle of Dr. Whipple’s apparatus 
is to revolve a fan blade in front of a telescope-camera lens 
in such a way that if a meteor flashes down across the field 
of view, its fiery path is broken at measured intervals. 
This gives an indication of speed and deceleration. There 
is one such thermometer at Harvard Observatory in Cam- 
bridge, while the other is at Harvard’s Oak Ridge station, 
24 miles away. 


BEAMS of piercing neutron particles are now being pro- 
duced at the department of physics at Cornell University 
in an experimental advance which will be of great aid to 
the study of the transmutation of matter, artificial disinte- 
gration, ete. Professor R. F. Bacher, of Cornell, and Dr. 
D. C. Swanson, now at the University of Florida, report 
in The Physical Review that by placing a thick wall of 
water around a source of neutrons and then putting a 
‘*hole’’ through the water by means of a tube they have 
achieved a distinct collimation of their neutrons into a 
beam. Neutrons, because they lack electrical charge, 
easily penetrate into any atoms with which they come in 
contact. Previous attempts to produce a beam of them 
have only been partially successful. And yet such beams 
have been greatly needed to improve the geometry of many 
nuclear experiments in which scattering occurs, and cross 
sections of atoms for neutrons of different energies can 
be determined. 


~ 


4 
4 
) 
q 
q 
3 
a 
3 
~ 
be. 
= 


SCIENCE—ADVERTISEMENTS 


THE B&L FILM PROJEC- 
TOR ATTACHMENT con- 
verts lantern slide balopti- 
con into still film projector. 


THE B&L MICRO-PRO- 

JECTOR ATTACHMENT 

allows use of microscope 

slides for projection ma- 
terial. 


APDITIONAL PROJEC- 

TION LENSES enable you 

to obtain an image of the 
proper size. 


A BALOPTICON TABLE 

provides a substantial, con- 

venient support for the in- 
strument. 


B&L Accessories complement the usefulness and 
adaptability of a Balopticon, and at small cost 
add to its value as a teaching tool. They make 
possible not only greater convenience but also 
permit the handling of a wider range of subjects 
and materials. Through their use many and 
varied teaching problems can be solved. 


To learn how B&L Balopticon Accessories can 
be used to advantage on your present equipment, 
write for B&L Catalog E-11. Bausch & Lomb 
Optical Co., 642 St. Paul St., Rochester, N. Y. 


BAUSCH LOMB 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB §& 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION »© © © © © © 2» @ @ 
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ANATOMY 


your careful examination. 


respective fields. 
Authoritative! 


@ ANTHROPOLOGY 
MORPHOLOGY 
NEUROLOGY 
® NUTRITION 
PHYSIOLOGY 


ZOOLOGY 


® Journals of the Wistar Institute of Anatomy and Biology merit 


@ Contributed to and edited by outstanding scientists in the 


Informative! 


Invaluable to the scientist and research worker! 


For further information, address 


The Wistar Institute of Anatomy and Biology 
Woodland Avenue and Thirty-sixth Street 
Philadelphia, Pa. 


THE ROSE GARDEN 


OF THE 
Brooklyn Botanic Garden 


A monograph by Montague Free, treating of 
Rose Species, Historical Roses, the various groups 
of Horticultural Varieties, and the Cultivation of 
Roses. Bibliography of recent publications. 57 
pages. 12 full page illustrations. 50 cents, post- 


paid. 
ECOLOGY 


All Forms of Life in Relation to Environment 

Established 1920. Quarterly. Official Publica- 
tion of the Ecological Society of America. Sub- 
scription, $5 a year for complete volumes (Jan. to 
Oct.). Parts of volumes at the single number rate. 
Back volumes, as available, $6 each. Single num- 
bers, $1.50 post free. Foreign postage: 40 cents. 


GENETICS 


Research in Heredity and Variation 

Established 1916. Bi-monthly. 

Subseription, $6 a year for complete volumes 
(Jan. to Dee.). Parts of volumes at the single 
number rate. Single numbers, $1.25 post free. 
Back volumes, as available, $7.00 each. Foreign 
postage: 60 cents. 

Orders should be placed with 


The Secretary, Brooklyn Botanic Garden 
1000 Washington Ave., Brooklyn, N. Y., U. 8. A. 


OSIRIS 


Studies on the History and Philosophy of 
Science and on the History of Learning 
and Culture 


Series of supplementary volumes to Isis 


Edited by GEORGE SARTON, 
D.Sc. 


Six volumes have already appeared. Sub- 
scription to vol. 7 (1939) is open. The edition 
is limited and relatively small. Libraries wish- 
ing to secure a copy should send their subscrip- 
tion to these volumes (or a continuation order 
for the whole series) to Dr. A. Pogo, Harvard 
Library 189, Cambridge, Mass. 


The price is $5 per volume of the average 
size of Jsis volumes (except vol. 1 costing $6). 


The vols. of Osiris will contain, in general, 
series of articles devoted to a single subject, 
and also longer memoirs. It is proposed to 
publish one volume a year, or exceptionally two, 
but not more. 


Isis will continue to be a quarterly journal 
containing shorter articles, reviews, notes and 
correspondence and critical bibliographies. The 
removal of the longer articles to Osiris will in- 
crease the variety and attractiveness of Isis. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


BLIND LANDING FOR AIRPLANES 
(Copyright, 1939, by Science Service) 


EXTREMELY difficult is the decision facing the com- 
mittee of the National Academy of Sciences assigned to 
select a standard American system of blind landing for 
airplanes. In the interests of economy, efficiency and 
national defense, President Roosevelt has asked the acad- 
emy for this decision. 

This committee, as yet unselected, must choose from 
at least seven different blind landing systems which have 
been developed since Major James H. Doolittle, ten years 
ago, made the first blind instrument landing at Mitchell 
Field, L. I. The seven systems which have gone beyond 
the paper stage of development into actual airport instal- 
lations include those of Air Track, Army, Bendix, I.T.D., 
Lorentz, M.I.T.-Metealf and the Navy. The committee 
will examine impartially the claims, merits and tried per- 
formance of these systems and others and recommend 
accordingly. The fundamental question is whether it is 
wise now, after only the relative short time of ten years 
of development, to standardize on any one blind landing 
system. 

The first of serious attempts to land an airplane with 
instrumental aid alone was that of the National Bureau of 
Standards in Washington in 1928. This method used a 
radio range beacon signal to mark the line of the runway 
and a marker radio beacon at the end of the field for longi- 
tudinal guidance. It was this system that Lieutenant 
Doolittle used in making the first successful blind landing 
in 1929. Later in 1929, at College Park Airport, Md., a 
glide path was added to the system by radio beams which 
provided the pilot with a positive and continuous indica- 
tion of his vertical and lateral position. The marker 
beacons at the end of the airport gave indication of longi- 
tudinal position. The first landing on the complete system 
was made by M. 8. Boggs on September 5, 1931. This 
was followed early in 1933 by landings at Newark. 

Following publication of the Bureau of Standards work, 
the Lorentz Company in Germany developed a commercial 
system along similar lines. This system is in operation at 
several European airports and was tested at Indianapolis 
in 1937. During 1932 and 1933, the U. S. Army devel- 
oped its own system of blind landing, which involved the 
use of a sensitive altimeter to give indication of the height 
above the ground. This system was quite easy to fly and 


required only a short pilot-training period, but failed to 


interest commercial aviation greatly because of lack of 
a finite course down the runway. 

Essentially all the systems, with the exception of the 
Dingle system backed by the Navy, utilize very short 
radio waves to obtain sharp directional signals. The Navy 
in contrast employs very long wave-lengths. Standard 
practise is to detect with instruments in the plane the line 
of equal signal intensity between two directional radio 
beams. If the beams originate on a landing field, the 
equal-intensity line will furnish the pilot with the line of 


the runway. In the Army’s newer system the direetion 
is determined by direction finders on two radio stations, 


COLOR VISION 


THE first explanation of the chemistry underlying color 
vision in an animal was reported at the Lake Placid megs. 
ing of the Optical Society of America by Dr. George Wald, 
of the Harvard University Biological Laboratories, p; 
Wald has isolated and identified three color pigments 
found in the cones of the chicken eye, the color-seeing 
receptors. These pigments, he said, probably act as 


color filters in much the same sort of arrangement used to 


take color photographs. 

The pigments are astacene, which is responsible for the 
color of boiled lobsters; xanthophyll, the pigment of egg 
yolk, and a carotene, a pigment giving carrots their char. 
acteristic color. The color ‘‘film’’ of the chicken eye, 


on which the filtered light falls to start the seeing process, # 


contains a violet, light-sensitive pigment which Dr. Wald 
has named iodopsin. It is the first light-sensitive pigment 
ever found in the cones of the eye. 

Dr. Wald, winner of this year’s Eli Lilly prize of the 
American Chemical Society for his outstanding research 
on the chemistry of vision, gave his explanation of chick. 
ens’ color vision during a paper in which he massed ex- 
perimental evidence to prove that many of the complicated 
phenomena of seeing, a process involving man’s highest 
mental powers, can be explained on a basis of relatively 
simple chemical and physical reactions which take place 
in the eye. More and more, he said, scientists are learning 
that many of the properties of vision are derived directly 
from the properties of various substances in the retina 
of the eye, the photographie plate on which images of 
the outside world are formed. As an example Dr. Wald 
reported the direct chemical analysis of retinas which 
show that rhodopsin, a rose-colored, light-sensitive pig- 
ment found in the rods, is manufactured by the body 
from two different precursors, either retinene or vitamin A. 

This discovery has afforded a physico-chemical explana 
tion of varying rates of the adaptation of the eye to dark- 
ness, for the synthesis from retinene is much more than 
that from vitamin A and the speed of the adaptation 
depends entirely on which precursor is being used. It 
also explains why a deficiency of vitamin A results in 
night-blindness, the inability to see in dim light, he re 
ported. Without the vitamin there just isn’t enough 
rhodopsin being formed. 

In studies of experimentally induced night-blindness in 
human subjects, conducted by Dr. Selig Hecht and his 
colleagues at Columbia University and Dr. Wald, it was 
found that not only the rods but also the cones of the 
eye are affected by a faulty diet, a discovery which im 
plies that vitamin A may be the precursor of the light 
sensitive material of the cones as well as of rhodopsin. 

Dr. Wald has found that visual sensitivity may decreas 
markedly within 24 hours on a vitamin-deficient dict. It 
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\ow-Thanks to KARCITE 


‘@iarge Sinks in Unusual Shapes 
(in Be MOLDED IN ONE PIECE 


sycite is a carbon impregnated material that can be 
jed into large unusual shaped one piece sinks, as well 
sinto simple little sinks. Karcite Sinks have a ceramic 


pol 
iy of uniform texture that— 


jj Free from Distortion 
—inert to Solvents 


is Hard —Dense— Vir- 
tally Non-Absorbent 


will not crack or break 
yuder ordinary weights 
or thermal shocks 


not chip easily— 
y resists abrasion 


| Lighter—Stronger— 
fasier to clean 


wading Laboratory Furniture manufacturers. 


DIVISION Lasoratory FURNIT 
C. G. CAMPBELL, PRES. AND GEN. Mar. 


301 Lincoln St., Kewaunee, Wis. 


i Eastern Branch: 220 E. 42nd St., New York, N. Y. 
{ Mid-West Office: 1208 Madison St., Evanston, Il. 


Representatives in Principal Cities 


‘MCRAMICS WM fg- Co: 
URE EXPERTS 


, Biers are many standard Karcite Sink designs available and any 
d geial designs desired can be made to your specifications. Write 
ir KARCITE Catalog. Karcite Sinks are now distributed by most 


| The LaMotte Falling Drop Densiometer 
for determining 
‘@sC&Blood Proteins and Specific Gravity 
a of Body Fluids 
i (after Barbour and Hamilton) 
Blood proteins determined with one drop of plasma. 
’ Blood and plasma specific gravity changes can be 
| followed minute by minute. 
Method is accurate to 0.0001 specific gravity. 
Requires less than a minute to determine specific 
| gravity. 
| Write for new illustrated descriptive bulletin. 


| LaMotte Chemical Products Co. 


| Dept. “H” Towson, Baltimore, Md. 


Sientists, authors, lecturers, travelers and thou- 
nds of men and women in all walks of life have 
mastered a new language in their own homes by 
the world famous LINGUAPHONE METHOD. 
|: . Amazinglv simple, thorough, sound, no smat- 
hook” 27 languages available. Send For FREE 


LINGUAPHONE INSTITUTE 
39 B.C.A. Building New York City 


WHATMAN 
Filter Papers 


Many chemists have asked us re- 
garding supplies of WHATMAN 
Filter Papers. Older chemists will 
recall that WHATMAN Filter Pap- 
ers were available all during the 
Great War, and we have been as- 
sured by the mill that production 
has been increased, and that they 
anticipate being able to supply all 
requirements. 


Some grades and sizes may be 
temporarily unavailable for immedi- 
ate shipment, but this situation is 
being cleared up rapidly as new sup- 
plies are received. 


No necessity exists for ordering 
in excess of your immediate require- 
ments, and to do so may temporarily 
deprive your fellow chemists of filter 
papers they need now. 


H. REEVE ANGEL & CO., INC. 
7-11 Spruce Street, New York, N. Y. 
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ean be cured, however, in as short a time as 20 minutes 
with a single dose of vitamin A or the provitamin, ¢aro- 
tene. 


ATOMIC ENERGY OF URANIUM UNDER 
NEUTRON BOMBARDMENT 
(Copyright, 1939, by Science Service) 

From eight pounds of uranium enough atomic energy 
can be released by neutron bombardment to drive a giant 
ocean liner like the Queen Mary across the Atlantic. 

This calculation, showing the potency of atomic energy 
in contrast to fuel oil used by the Atlantic liners, can be 
made on the basis of new experiments just reported to 
the American Physical Society by Dr. Malcolm C. Hender- 
son, of Princeton University, who has measured the heat- 
ing effect of the atomic energy in uranium splitting by 
neutrons. 

Dr. Henderson exposed 13 grams of metallic uranium to 
intense beams of slow neutrons generated at. the great 
cyclotron of the University of California. Inside the 
uranium sample he placed a resistance thermocouple and 
measured the rise in temperature. From this he found 
that each uranium atom beimg split liberates 175,000,000 
electron volts of energy. 

From this figure calculations show that, if uranium 
energy could be applied: 

1. Eight pounds of uranium would drive the Queen Mary 
across the Atlantic, as a substitute for the 6,300 tons of 
fuel oil her bunkers now carry. 

2. Splitting 155,000,000,000 uranium atoms would warm 
one gram of water one degree Centigrade. 

3. Only a little over a half-pound of uranium would 
warm a ton of water to 3,860,000 degrees Centigrade; or 
convert 386,000 tons of ice water into boiling water. 


GIANT PROPELLERS 
(Copyright, 1939, by Science Service) 


THE world’s largest propellers for airplanes, designed 
for the super-giants of the air, are now being made at the 
Riverdale, Md., laboratories of the Engineering and Re- 
search Corporation. Unique are these newest blades, for 
they are of composite structure and contain light wood, 
hard wood, plastics and metal. Fed E. Weick, chief engi- 
neer of the Engineering and Research Corporation, de- 
scribed the new propellers at the meeting of the Wash- 
ington Section of the Society of Automotive Engineers. 

The largest blades yet made by the composite process 
measure 17.5 feet from tip to tip, but engineers see no size 
limitation to the method. The large propellers of the Pan 
American ‘‘clippers,’’ now flying the Atlantic, measure 
14 feet. The new composite blades are easily produced, 
are 33 per cent. lighter than comparable metal propellers, 
are strong and have low cost. The blades consist of a 
core of laminated light wood which merges into a root of 
impregnated and compressed hard wood. This, in turn, 
is threaded into a controllable pitch propeller hub. The 
whole blade is covered with a heavy coating of reenforced 
plastic and the leading edge is protected by a flush strip 
of metal. 

As aeronautical engineers have sought to get greater and 
greater power for airplanes they have been forced to go to 
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larger propellers, for the greater the power the oi 
must be propeller diameter to retain equal efficions; 


Borted b 
erica 


While much progress has been made in speeding up gamle 
gines so that they turn over more rapidly, there jg g |; lho 
in this direction, for the propeller tip must not move It is 
speeds comparable with those of sound, about 740 :);jilMmmhgerica 
per hour. Interest in lighter propellers comes because 
the size of a propeller increases its weight goes up fag the 
in proportion than does the power it will deliver, [jiRy’s 0 
gives a light but strong propeller a sizable edge Hamm as 
utility. m 12, 
THE INVENTION OF A THERMAL Pumps _ 
(Copyright, 1939, by Science Service) + 

AN ingenious ‘‘pump’’ that can compress gases, crogil L. far 
vacuums or transfer heat against its normal direction MMMM eatis 
flow and thus be useful as a refrigerating mechanigiiil muni 
has been invented by the president of the Carnegie Ingi™ bow bj 
tution of Washington, Dr. Vannevar Bush. A patent jy nd by 
issued (No. 2,175,376) describes the new apparatus whill They 1 


Dr. Bush developed while at the Massachusetts Instit 
of Technology in collaboration with Edwin L. Rose, chi 


i], smo 
med li 


engineer of the Waterbury Tool Company. b gr00 


In contrast to other devices doing a similar job, Ti berts 


Bush’s machine uses not mechanical energy but hdmich tl 
energy to accomplish its ‘‘pumping’’ of either gas apers 
heat. Patent rights have been assigned to the Resea 

Corporation, non-profit corporation of New York Ci ET 


founded to control the proper exploitation of importa 
scientific discoveries. 
When used to compress a gas, or transfer heat fr 
a lower to a higher temperature, a substantially consta 
volume of gas is alternately heated and cooled, there 
alternately raising and lowering its pressure, says 
patent. 
‘*In the case of a compressor,’’ continues the pate 
‘*these fluctuations in pressure are utilized to effect 
transfer of gas between two regions of different press 
by admitting gas to the system from a region of low pr 
sure when the pressure is low and ejecting gas from 
system to a region of high pressure when the pressure 
high. In the case of the thermal pump, the fluctuations 
pressure are utilized to effect corresponding fluctuatio 
in pressure in another but communicating body of g 
from which heat is ejected to a region of high therm 
potential when the pressure is raised and which is cau 
to absorb heat from a region of low thermal potential wh 
the pressure is lowered.’’ 
Heating of the working substance (a gas) is acc 
plished by a small burning flame. The system contains 
blower to make the working substance flow in the pr0 
directions at the proper times, but the patent emphasid 
that this blower is used only to control the thermal ¢y 
and does not do mechanical work in compression.—Ro0s 
D. Porrer. 
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FOLSOM 
(Copyright, 1939, by Science Service) 
Two decorated beads worn by Folsom Man ° ' 
wife are new evidence that America was no savage, 4 
couth place at the end of the Ice Age. 
The bone ‘‘costume jewelry’’ is among discoveries | + Rign, 
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B tod by Dr. Frank H. H. Roberts, Jr., of the Bureau of 

| jperican Ethnology, who has returned from excavating 
Bee jc carliest American home yet found—a camp site of 
om hunters near Fort Collins, Colo. 
tt is becoming clear, according to Dr. Roberts, that 
Lwrica’s earliest known culture must have compared 
oral with Europe’s Stone Age cave society existing 
the same time. Geologists who have studied Folsom 
¥y'3 only known home pronounce the relics to be as 
yas the last glacial period in America, usually timed 
m 12,000 to 25,000 years ago. 
yolsom hunters, so-called because their favorite and 
wjiar stone dart-points first came to light at Folsom, 
i Mex., followed big game such as mammoth and bison. 
bt far from spending all their time roving like savages 
sjeating just to live, these. early pioneers had home and 
immunity life. They enjoyed artistic decorations as 
Wown by the beads, and also by the red and yellow paint 
mud by Dr. Roberts. 
They made the beads of long bones of some smal! ani- 
, smoothing the rough edges and marking simple pat- 
med lines on the surface. Their specialty in stone was 
grooved Folsom point, beautifully made, but Dr. 
bberts has unearthed a variety of tools and weapons 
hich they contrived, including some new knives and 
pers first discovered this year—EmMILy C. Davis. 


E TREATMENT OF DETACHED RETINA 


ELECTRICAL spot-welding in the eye for restoring sight 
ppatien‘s threatened with blindness due to a detached 
Hina was stated by Dr. Samuel J. Meyer, of Chicago, at 
’ Philadelphia meeting of the American College of 
hrgeons, to be effective in a number of cases. 

The retina is the light-sensitive part of the eye which 
musmits images to the brain through the optic nerve. 
{may be compared to the photographic film or plate 
lacamera. It depends for its nourishment on tissue 
ted the choroid. When, because of injury or disease, 
becomes detached from the choroid, it can not function 
hperly and the patient feels as if a curtain were falling 
tt part of his eyes. If not treated, the retina as a rule 
me eventually all peel off the choroid, like wallpaper 
= 2 wall, and total blindness results. Modern eye sur- 
wns treat this condition by a kind of electrical spot- 
ding. Tiny needles carrying an electric current are 
plied to the choroid without puncturing it. The electric 
huterization produces an adhesive inflammation between 
he choroid and the retina, causing the retina to become 
uttached. 

This method is only 11 years old, but increasingly good 
sults are obtained. More than one out of three patients 
erated on at the Illinois Eye and Ear Infirmary since 
"4 had reattached retinas with vision ranging from 
mal to one tenth normal. 


ITEMS 
Tae skull of an evolutionary link between reptiles and 
immals, that lived in South Africa many millions of 
tars ago, has been studied in detail at the Walker Mu- 
im of the University of Chicago by the Reverend Harold 
a Rigney, missionary-scientist now stationed at Accra, 
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Gold Coast, West Africa. The animal, known to geolo- 
gists as Galesaurus planiceps, belonged to the extinct 
order called cynodonts—the name means ‘‘dog-tooth.’’ 
Although unquestionably reptiles, cynodonts resemble 
primitive mammals in some details of skull structure. 


THE strangest fluid in the world might well be the title 
for liquid helium, which turns from a gas to a liquid only 
at the temperature of a few degrees above absolute zero. 
Dr. J. O. Wilhelm, low temperature expert of the Univer- 
sity of Toronto, says that liquid helium, for equal volumes, 
weighs only one seventh as much as water. It has the 
ability to conduct heat as well as metallic copper, and it 
is so lacking in viscosity that it can be regarded as a gas. 


AMERICAN corn fields potentially can produce fibers with 
wool-like properties, it appears from research reported by 
L. C. Swallen, chemist of the Corn Products Refining Co., 
at Argo, Ill. From a bushel of corn a pound of zein, a 
by-product of corn processing, can be obtained. Zein is 
a protein with uses, in many cases, like those of casein 
derived from cow’s milk. It can be made into plastics, 
into water-proof wrappers, quick-drying printing inks and 
into films and fibers. 


BoTaNists and’ biochemists of the University of Cali- 
fornia have discovered in the juice of milkweed an active 
substance that can tenderize meat as successfully as can pa- 
pain, extracted from the tropical plants, papaya, now used 
on a large scale for the purpose. The quantity of the new- 
found substance is small, but it is believed that large-scale 
and intensive cultivation of the plant might make its pro- 
duction profitable. At present, papaya imports amount to 
half a million pounds a year, costing several million dol- 
lars. The active principle of the milkweed has been named 
asclepain, from the botanical name of the plant, As- 
clepias, by analogy with the formation of the word papain 
from the plant name Papaya. 


A NEw and simplified electron microscope, suitable for 
use in research institutions, was perfected in Germany by 
the great electrical firm Siemens and Halske A. G. shortly 
before the outbreak of war. Earlier models of this instru- 
ment, which uses streams of electrons in a vacuum tube 
to make visible minute structures and details not detectable 
by any microscope using beams of light, required the 
services of technicians specially trained in the handling 
of high vacuum and electrical instruments, which made 
operation too expensive for most research purposes. The 
new instrument obviates the necessity for these extra 
attendants. 


THAT ultra-violet radiation, deadly to cells if adminis- 
tered in certain doses, proves a stimulant to growth in 
the same kind of cells if given in doses of two thirds the 
lethal magnitude, has been demonstrated in experiments 
at the Smithsonian Institution, performed by Dr. Florence 
E. Meier. Dr. Meier used cultures of the one-celled alga 
or water plant, Stichococcus bacillaris. Some were rayed, 
others were left unrayed, as controls. The cultures that 
were given the stimulative raying not only showed the 
response in their own generation but passed on the habit 
of rapid cell-multiplication to their descendants for many 
generations. 
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NEW Bulletin of! 
CASTLE 


Bacteriological Apparatus 
A new and important bulletin of Castle Ap. 
paratus for the Bacteriological Laboratory jg 
now ready for distribution. WRITE TO-| 
DAY FOR YOUR COPY. 


This new bulletin, fully illustrated, lists the 
latest Castle laboratory apparatus including 
Autoclaves, — single and double wall types, 
laboratory sterilizers, precision incubators, par- 
afin embedding ovens, Arnold steam steriliz- 
ers, serological water baths and Hot-air steriliz- J 


FT 


ers. Bring your file up-to-date by asking for 
ool es your copy now, and mentioning the apparatus 
ot on which you want more detailed information. Bc 
WILMOT CASTLE COMPANY 


1212 University Avenue Rochester, N. Y. the 'T 
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PORCELAIN BASKET 
FOR 
The new International Chemical Centrifuge, with PORCELA 
Basket and Draining Chamber, is the answer to a persistent dema 
This centrifuge is for use in those cases where small amounts of stro 
corrosive mother liquors, which would severely attack metal parts, 


involved and also for those cases where it is desired to avoid any pd 
bility of contamination from a metal basket and draining chamber. 


All of the porcelain parts are housed inside a steel casing with a | 
ing hinge cover for protection. The inner and outer surfaces of the st 
casings are protected by a baked Glyptal enamel. These porcelain p 
are interchangeable with the metal baskets and draining chambers 
any international Chemical Centrifuge now in use. 


The motor of the International Chemical Centrifuge is of univet 
type to operate on any lighting circuit, either A.C. or D.C, The ba 
is approximately 5 inches in diameter by 244 inches deep with 4 if 
flange and has 0.3 liter cake capacity. 


Descriptive Bulletin CH upon request 
INTERNATIONAL EQUIPMENT COMPA 


352 Western Avenue Boston, 
Makers of Fine Centrifuges 
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THE 

DEVELOPMENT 
THE MINKOWSKI 
GEOMETRY OF 
NUMBERS 


By Harris Hancock 


‘essor Emeritus of Mathematics, University of Cincinnati 


in this new volume, a sequel to his “Foundations 
the Theory of Algebraic Numbers,” Professor 
nck again makes an important and original 
meibution to mathematics. He uses the the- 
ms of Minkowski to develop and clarify the re- 
ships between the number theory, intuitive 
mmry, and the theory of functions, and to show 
me" studies in algebra, geometry, and arithmetic 
that'noniously interrelated. By thus making use 
Me ‘te Concepts of geometry he is able to broaden 
me ubstructures of the generalized realms that are 
mended on algebra, numbers, and geometry; and 
Metihs further the teleological nature of such 
. pins “Minkowski came to his theorems through 
el intuitions,” writes the author in a Preface. 
fm to the limitations of a manifold in three di- 
sions he presented his theory in a purely analy- 
il manner. Thus while he was able to treat 
bnifolds in any order, his work is far more diffi- 
It of comprehension than if he had first derived 
results in a two or three dimensional geometry 
th illustrative figures, and then presented the 
ural theory analytically with the use of expres- 
indicative of geometric concepts. From this 
indpoint I have given the entire theory.” 


pages 
200 


A SHORT 
HISTORY OF 
SCIENCE 


By W. T. Sedgwick 


Late Professor and Head of the Department of Biology, Massa- 
chusetts Institute of Technology 


and H. W. Tyler 


Late Professor and Head of the Department of Mathematics, 
Massachusetts Institute of Technology 


Revised by H. W. Tyler and R. P. Bigelow 


Professor Emeritus of Zoology, Massachusetts Institute of 
Technology 


The Sedgwick and Tyler History of Science has 
been for years the standard college text for orien- 
tation courses in the sciences. The present exten- 
sive and thorough revision brings the book up to 
date. It now contains the complete story of sci- 
entific development from the number systems and 
early astronomical notions of ancient Islam to our 
twentieth century conceptions of the behavior of 
atoms and hormones. Throughout the book the 
progress of scientific methods as well as of concepts 
is traced, and an equitable treatment is given to all 
branches of science, both biological and physical. 
For anyone seeking a clearly understandable, well 
balanced knowledge of the historical background 
of modern science, this book is a preeminently 
satisfactory answer. 


To be ready in November. Illustrated. 


c.510 pages. $3.75 (probable). 


Macmillan, New Louk == 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE GIACOBINI-ZINNER COMET 
(Copyright, 1939, by Science Service) 

THE Giacobini-Zinner comet, periodic comet absent from 
the region of the sun and earth for 6.6 years, has again 
been sighted and the amazing meteor shower which Eu- 
rope saw in 1933 may still have a chance to be repeated. 
Dr. George Van Biesbroeck, of the Yerkes Observatory of 
the University of Chicago, has discovered the comet whose 
crossing of the earth’s orbit in 1933 caused the memorable 
meteor shower. 

Astronomers had caleulated that in 1933 the earth 
passed through the region of space occupied 80 days earlier 
by the Giacobini-Zinner comet. This region was still 
‘‘dusty’’ from specks of matter carried along in the same 
orbit as the comet. As these specks struck the earth’s 
atmosphere they flashed as ‘‘shooting stars.’’ Astrono- 
mers had thought possibly that on October 9, 1939, this 
same happening might occur again. 

The rediscovery of the Giacobini-Zinner comet occurred 
at a position almost precisely that predicted by astrono- 
mers. This means that its orbit has been disturbed only 
slightly, if at all, during its absence of 6.6 years from the 
region of the earth. Preliminary calculations prior to 
the comet’s discovery suggested that the earth should pre- 
cede the comet by some 136 days, to the point in space 
where their orbits crossed. Astronomers still hope for a 
meteor shower in 1940, when the Giocobini-Zinner comet 
passes ahead of the earth by 229 days. 

The position of the Giacobini-Zinner comet, at the time 
of its discovery by Dr. Van Biesbroeck on October 15, 
was at right ascension 16 hours, 21 minutes and 7 seconds, 
while its declination was plus one degree, 18 minutes and 
53 seconds. 

While its magnitude is so faint (15th) that only tele- 
scopes can see it, astronomers will be able to detect it about 
half way up to the zenith in the northwestern sky shortly 
after sunset. It is near the center of the triangle formed 
by the widely separated bright stars, Vega, Arcturus and 
Antares. 


THE EFFECT OF SUB-OPTIMAL DIET 

At the Pittsburgh meeting of the American Public 
Health Association Drs. Henry Borsook, professor of bio- 
chemistry at the California Institute of Technology, and 
Wilton L. Halverson, health officer of Pasadena, Oalif., 
reported a survey showing that families on sub-optimal 
diets—less than the best—were no less healthy than fami- 
lies having adequate food intakes. 

‘¢Families on sub-optimal diets,’’ they declared, ‘‘ were 
not found by the measures employed to have a greater 
degree of ill health than those having adequate food in- 
take. A study of a larger number of families over a period 
of years utilizing more exact measures of ill health will be 
necessary to show the alleged harmful effects of a sub- 
optimal diet.’’ 

The diets of 50 families, 151 adults and 72 children, in 
economic levels from relief to those with annual incomes 


of $3,000 were studied. Clinical examinations Were maj 


of 80 persons in 25 of these families, including heigh : | 
weight, evidence of rickets, heart, lungs, skin texture P 
, hell 


texture, teeth and blood tests for anemia, No correlatig 


between defects and dietary insufficieneies wer, foul 


These families spent from $0.89 to $4.80 per Person pe 
week for food. Practically all families spending as a 


as $2.08 per person per week were eating adequately, andl 
80 were some spending as little as $1.50 per person ” 


week. 

Only about half the families got enough to eat as ind 
sured in calories. They were low on protein byt al 
enough fat and starches and sugars. As to the importa 
minerals and vitamins: They all got enough iron, accatl 
ing to present nutritional standards, but about half 
them did not get enough calcium or lime. Almost 4 
the families went short on vitamin A rations, only 
getting more than the recommended amount. About 


third of the families got less than enough vitamin B, J 


of them, however, received enough vitamin C from th 
diets. 


THE PREVENTION OF INFLUENZA 
(Copyright, 1939, by Science Service) 
LIEUTENANT-COLONEL A. PARKER HITCHENS, M.C.,} 


fessor of public health at the University of Pennsy]ti 
speaking at the meeting of the American Public Hal 


Association, called attention to the fact that two we pil 
a vaccine and a germ-fighting lamp, are ready for til] 
the next great influenza epidemic. Either or both of tlt 
may emerge from such a trial as a practical mel‘ 
preventing influenza. At least three institutions im A™ 
ica and one in England have already vaccinated sm 
groups of people. If these groups come through the 1 
epidemic without having influenza, the vaiue of tie ™ 
cines will be shown. The institutions are all gwiil 
their vaccination work, because they are pet ready ye 
vaccinate the entire populatiou, - m in the evet of! 
epidemic. Under such conditions they esuld not get 4 
accurate information necessary for « real appraisal | 
the vaccines. But they are ready and waiting for 4 


results with the groups already vaccine ted to show whetlay 


the entire population of 2 nation can ve protected agail 


influenza. 
The influenza-fighting lamp, designed by Professor Wi 


liam F. Wells and Dr. Mildred Weeks Wells, of the U7 


versity of Pennsylvania, is designed to fight ary disea 
like influenza whose germs travel through the ait, by! 
ting down a curtain of ultra-violet rays to keep the 8°" 


out of a room and to kill any that may already be nt | 


room. Similar lamps are being used in many op* 
rooms throughout the country to keep germs out of of 
wounds. 

Schools and hospitals are already, in a few places, ® 
the Wells lamp to protect children from germs of inflt™ 
measles and similar infectious diseases. English, ’™ 
and Canadian medical authorities, hearing about it *" 
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(Graw-Hill Books in Photography 


PHOTOGRAPHIC PROCESS 


wil By JULIAN Euiis Mack, University of Wisconsin, and Mies J. Martin, Milwaukee Exten- 

sion Center, University of Wisconsin. 586 pages, 7x 94, illustrated. $5.00 

‘| ze is a unified, comprehensive treatment of photography, presented simply enough for the student who is not 
ned in chemistry, yet with sufficient scope and scientific rigor to justify its use in a course in photography 


tthe college level. The manual section of the book gives working directions for a variety of specialized opera- 
ms, including lens testing, shutter testing, the use of polarizing discs, sensitometry, color photography, etc. 


ANDBOOK OF PHOTOGRAPHY 


By Kerra Henney and Beverty Dup.ey, Editors, Photo Technique and Electronics. 1000 
pages, 6 x 9, illustrated. $7.50 


tended to supplement the many volumes available covering elementary, specialized, or purely artistic phases of 
Ae subject, this book presents a comprehensive, authoritative treatise on the technique of the photographic 
rocess and the scientific basis underlying photography and its applications. 


OLOR PHOTOGRAPHY FOR THE AMATEUR 


By Kerra Henney. Whittlesey House Publication. 281 pages, 54x 8, illustrated. $3.50 


® this book the author provides a practical manual of field and laboratory procedures in color photography. All 
: hases of the subject are described in detail, and complete practical information is given on films, filters, and 
ED Lies ; negatives and exposures; transparencies and paper prints; dye and pigment processes, etc. 


New Ways in Photography. Ideas for the Amateur 


By JAcos Descuin, Camera Editor, Scientific American. Whittlesey House Publication. 
307 pages, 54 x 8, illustrated. $2.75 


aking Pictures with the Miniature Camera. 
A Working Manual 


By Jacosp Descutn. Whittlesey House Publication. 251 pages, 54x 8, illustrated. $3.00 


'nding New Subjects for Your Camera 
Jacos Descuin. Whittlesey House Publication. 240 pages, 54 x 8, illustrated. $2.50 


“@ighting Ideas in Photography. 


A Book of Methods for the Amateur 


By Herrscuart, Illuminating Engineer, and Jacos Drescuin. Whittlesey House 
Publication. 278 pages, 6+ _, illustrated. $2.75 


nd for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


Y West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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recent Congress of Microbiology in New York, are consid- 


ering use of the lamp in dormitories to protect children, 
especially where there is crowding due to evacuation of 
children fron London, Paris and other large cities. 


THE SUPPLY OF VANADIUM 


URAVAN in Colorado, a new city, sounds as if it might 
be a Soviet settlement in the Urals, but it is instead a 
glowing achievement of American private enterprise, and 
a symbol of the reasons why the United States can never 
again be cut off from a supply of the essential silver-like 
alloy, vanadium. 

Uravan is almost as remote as if it were in the Urals, 
at that. It is 115 miles from the county seat, Montrose; 
60 miles from the nearest railroad, at Placerville. It is 
just east of the Utah line in southwestern Colorado, as 
wild and lonely a section as there is in the United States. 

A few years ago Uncle Sam ranked a distant last 
among producers of vanadium, a strategic metal both in 
war and peace. In 1936 only 63 tons were produced here. 
By 1938 that production had leaped to 732 tons, an 
increase of more than 1100 per cent. The United States 
has in this short time become the producer of a third of 
the world supply. 

This is especially important because, with the exception 
of Mexico, a minor producer, the centers of vanadium 
mining were in Northern Rhodesia, Scuthwest Africa and 
Peru—all far away. 

Vanadium by increasing the toughness and ‘‘springi- 
ness’’ of steel has become well-nigh indispensable in the 
manufacture of autos and other vehicles, besides having 
many direct uses in war. 

The Vanadium Corporation of America, a subsidiary 
of the Union Carbide and Carbon Corporation, developed 
the mines and the town. It is said that there is enough 
ore to keep the plant going for a hundred years. 

This is not the first mining in the area. Instead it was 
the scene of one of the most important and romantic 
ventures in the history of American mining. Here was 
found the world’s first major supply of radium, only a 
few years after it was discovered. The Standard Chemi- 
cal Company and the Flannery interests of Pittsburgh 
worked thousands of tons of the carnotite ore for a 
thimbleful of radium. When the women of America gave 
Madame Curie a gram of radium it came from Colorado. 
Then the rich deposits of the Belgian Congo were dis- 
covered and the American mines became unprofitable. 
Those ecarnotites, and the vanadium ores which the radium 
miners threw over the dump, are among those now being 
worked at Uravan. 

Both radium and uranium are being produced again, 
but now as by-products of the vanadium production. In 
1938 the mines produced 7,811 milligrams of radium, 
against 3,141 in 1937. 

As for vanadium, Colorado produced 1,382,000 pounds 
of concentrates in 1938. This was more than the whole 
United States production in 1937, and the total United 
States production in 1938 was only 1,613,000 pounds. 
In other words Colorado produced more than 80 per cent. 

The company payroll runs about $50,000 to $60,000 a 
month, there are between 200 and 250 working, and the 
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production is about 250 tons of ore daily. The town : 
completely company-owned, and such necessities 
are brought in—from its own mines—by the compay 0 
Beef and vegetables are raised in the near-by Parad 
Valley—so called because the Dolores River takes 
stubborn way right across the waist of the valley ing. gi 


of flowing down it as a well-conducted river Shouldy 
staples must be trucked in from Montrose or ¢,,, 
Junction. 


ALASKA AND EUROPEAN REFUGExg; § 
(Copyright, 1939, by Science Service) 

OPENING the door of Alaska to European refugees y 
United States immigrants, is a proposal now taking , 
a new and favorable angle. 

While international conferees have been discussing 4 
fate of several hundred thousand refugees, the [i 
States’ leading possibility for helping to resettle 
of the homeless in Alaska needs Congressional acti 
The Department of the Interior advocates that privy 
development corporations be permitted to open up sij 
able areas in Alaska, to offer opportunities for sele 
refugees and immigrants also from the states. 

Since this view was reported, in August, the Departng 
of the Interior, in cooperation with the State, Comma 
and Labor Departments, has been putting finishing toue 
on a bill to provide a practicable way for admit 
foreign settlers to Alaska. The favored plan is to p 
vide a new quota-exempt class, exempting from quota p 
visions Alaska settlers as long as they are engaged in| 
corporate ventures, in the same way that student 
certain other classes are admitted to the United Siw 
without conforming to quota requirements. The for 
settlers would not be permitted to enter the United Sis 
from Alaska except under quota provisions. 

Alaskan industries, according to one advocate of t 
planned colonization project, are the type to be stimulate 
by war. Alaska has the only tin resources under Unit 
States control, and these are not fully developed. Vj 
still import 99 per cent. of our tin. Platinum, copper # 
gold are being produced on a limited scale and there a 
unworked deposits of coal, nickel, asbestos and gypsum 

Southeastern Alaska’s forests offer Sitka spruce lunbe 
as well as pulpwood sufficient to print one fourth of th 


news in the United States. Since the United States i 1 
pends on foreign supplies, chiefly Canada, Finland «3% as 
Sweden, for three fourths of its newsprint, the assur ros 
that Alaska not only can supply timber but has the wil sil 
power for running pulp and paper mills 1s more imports ing 
now than it was two months ago. 

Fish is always a food product in demand in wartin 
and Alaska offers fishing opportunities, not so much )* ] 
haps in the salmon industry, which is already well 4 fro 
veloped, as in the herring industry. The United Stal thr 
imports almost all of its herring from Scandinavia 9mm Per 
Great Britain and the pack of salted and pickeled pg Pa 
ucts is likely to be diverted toward European needs. foll 

The project for developing Alaska differs from mgm ‘iti 
proposals to aid refugees and others seeking new 0)!" I 
tunity in that Alaska’s possibilities are industrial a5 "Gi jy, ; 
as agricultural. Those favoring planned pionecri™g tho 
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develop Alaskan resources point out, also, that the climate 
town in many regions suitable for industry is no more rigorous 
a8 qf than in Washington or in New York, and that a number 
of the present settlers are of southern European origin. 


Mpay 
ard Individual pioneering in Alaska, or almost anywhere 
Kes j lse, is over, it is argued by those who have been investi- 


insteg gating Alaska’s prospects. The new era of pioneering 

I~, js seen as necessarily a planned economy, in which indus- 

Gray trial development would be balanced and directed toward 
actual market needs.—EMILy C. Davis. 


ES STAINLESS STEEL 
(Copyright, 1939, by Science Service) 

A NEW way to prevent corrosion of stainless steel in 
salt water, long an Achilles heel of an otherwise excellent 
structural material, was described at the opening meeting 
of the American Institute of Mining and Metallurgical 
Engineers at Chicago as part of the giant National Metals 
Congress now in session, 

Dr. H. H. Uhlig, research associate of the Massachu- 
| setts Institute of Technology, described long-continued 
resoarch to seek the causes and the prevention of the cor- 
rosion of stainless steel.in salt water. It has been this 
handicap which has, in the past, led the U. 8. Navy to 
regard, with only mild approval, the use of stainless steel 
on naval vessels where it is subjected to sea water. 

Dr. Uhlig’s research, supported by grants from the 
Chemical Foundation, shows that if stainless steels are 
exposed to air for some hours, or if they receive treatment 
by an oxidizing solution directly after the pickling opera- 
® tion, they will be corrosion-resistant in salt water. 

Dr. Uhlig has worked in a cooperative research at the 
Massachusetts Institute of Technology, which has resulted 
s ina number of important patents on ways of increasing 
the ability of stainless steels to resist corrosion. Those 
who have taken part in this research include John C. 
Wulff, Albert L. Kaye, and Professor Robert S. Williams. 

Among the discoveries is the use of small amounts of 
the chemical that produces smoke for warfare, titanium 
tetrachloride, to give stainless steel a lustrous and extra 
smooth new surface which is especially resistant to pit 


psu” corrosion, This surface has such luster that it can be 
unde@ie fabricated into beautiful jewelry, rivaling precious metals 
of (WE in appearance. 

es i They have also found that minute amounts of silver, 
d OME as little as .42 per cent., can cut down the salt water cor- 


iM Tosion of stainless steels more than 80 per cent. The 
Wil@® silver, moreover, greatly improves the rolling and machin- 
ral ing properties of the metal. 


ITEMS 

RAINFALL for the month of October thus far ranges 
from half normal or less in the western Prairie region, 
through one fourth to one third in the Ohio valley, 10 
per cent. normal in Tennessee, down to almost zero in 
parts of the Gulf states and in western Kansas. This, 
following an abnormally dry September, creates a serious 
situation, 


DIPHTHERIA threatens to become wide-spread and severe 
in the South and there is no assurance that it will not do 
ithe same in the North. Diphtheria germs found in dif- 
ferent parts of the country vary considerably in their 
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disease-causing ability, according to a report made by 
Dr. Martin Frobisher, of The Johns Hopkins University, 
Baltimore, to members of the American Public Health 
Association. In the South, particularly in Virginia and 
Alabama, a more virulent, dangerous kind of germ has 
been prevalent within the last two years. During this 
same period there have been more cases of diphtheria. 
In the North, where diphtheria cases have declined enor- 
mously in the past ten years, a different type of germ is 
found. These facts suggest that health authorities, by 
studying the kind of germs in their locality, can predict 
the coming of an epidemic or of more severe cases of 
diphtheria. Not enough information is available yet, Dr. 
Frobisher said, to be sure whether such predictions can 
be ‘made accurately, but he stressed the need for further 
studies along these lines. 


CoMPLETION of a breeding program to produce chry- 
santhemums as brilliant and showy as most of the green- 
house varieties now in use, but able to survive winters as 
far north as Michigan and Wyoming, has been announced 
recently by the U. S. Department of Agriculture. The 
new chrysanthemum varieties, of which there are a dozen, 
all bearing Indian names, were developed by F. L. Mul- 
ford, who recently retired, after long service in the 
Bureau of Plant Industry. Mr. Mulford let nature do 
the selecting for hardiness and earliness. Late bloomers 
he ruthlessly discarded, and he let winter cold kill off 
non-hardy seedlings. The Department of Agriculture 
does not have any plants for free distribution, though it 
does have a free bulletin (Cireular 528) describing them. 
The plants have been put into mass propagation by 
several leading commercial firms. 


EXPERIMENTS concluded at the Massachusetts Insti- 
tute of Technology show that old-fashioned molasses 
is about the best food known for treating nutritional 
anemia, the kind of anemia due to improper diet. Spinach 
as a source of iron was thoroughly debunked by the re- 
search conducted by Dr. Robert A. Harris, Dr. John W. 
M. Bunker and L. Maleolm Mosher. Whereas molasses 
has 6.1 parts of usable iron per 100,000 parts by weight, 
spinach has only 0.5. Beef liver has 5.6; oatmeal, 4.6; 
apricots, eggs and raisins following in that order. Usable 
iron was computed, not total content, for only that iron 
which the body can use to manufacture hemoglobin is 
valuable. Both chemical and biological tests on rats, were 
used. It is also reported that recent medical studies 
indicate that nutritional anemia is far more prevalent 
than had been suspected. More than 40 per cent. of in- 
fants have it and the figure for adult women is as high as 
70 per cent. It is also fairly wide-spread among growing 
children. 


THERE are autumnal migrations of bats as well as of 
birds. Much less is known, however, about bat migra- 
tions. Some of them appear to be for considerable dis- 
tances, but many species only travel to some cave espe- 
cially well adapted for comfortable and secure hibernation, 
which is not used as summer sleeping quarters. Other 
bat species do not migrate at all, but find their summer 
roosts good enough for the long winter sleep as well. No 
bats, however, remain active throughout the cold season 
as do some species of birds. 
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NEW BOOK AND LaMotte Blood Sugar Outiit |j 
INSTRUMENT CATALOGUES — for rapid estimation of 


blood sugar in deter. 
loo 
AMERICAN INSTRUMENT COMPANY, Silver 
ey Spring, Maryland. New Catalog of Instru- 


Uses only a few drops of 
finger blood. Permits 
ments for Testing Cement, Soils and Petroleum; 
SC15. Pp. 164. 


tests at close intervals 
BALDWIN-SOUTHWARK CORPORATION, 


Invaluable for infant 
cases. Accurate to ]( 
mg. of sugar per 100 ce. 
of blood. 


Philadelphia. Baldwin-Southwark ; Third Quar- 

1939 ; Vol No. 3 4 Pp x minutes without calculations $24.00, 

a Similar outfits for Urea, Icterus Index, Calcium-Phosphorus, 


etc. Send for information. No obl’gation. 


BARTH, JOHANN AMBROSIUS, Leipzig. Chi- : 
rurgie. Pp. 32. Illustrated; Das Arztliche aMotte Chemical Products Co. 
Gutachten im Versicherungswesen, Pp. 8. Il- Dept. “H owson, Saltimore, Md. 


ne lustrated; Dermatologie und ihre Grenzgebiete. 

Pp. 16. 

BAUSCH AND LOMB, Rochester. Bausch and 
Lomb Magazine; Vol. XV, No. 2. Pp. 22. I1- 


< lustrated. 
CAXTON PRINTERS, LIMITED, Caldwell, Idaho. | 
Phe Books from the Rocky Mountains ; Fall, 1939. Foundations of Science 
Pp. 21. MDlustrated; Trade List, 1939-40. Pp. 26. 
H. POINCARE 
CENTRAL WASHINGTON COLLEGE OF EDU- acd ONG 
CATION, Ellensburg. Educational Films, 16mm, : 
a Silent and Sound; August, 1939. Pp. 22. Pp. xi + 553. 
COLEMAN ELECTRIC COMPANY, INCOR- rized 
PORATED, Maywood, Illinois. 4 New Instru- Containing the autho En 
4 ment ; The Coleman Regional Spectrophotometer. : : 
7 a glish translation by George 
duPONT de NEMOURS, E. I. AND COMPANY, Bruce Halsted of “‘Science and 
Wilmington. Dyes; A Few Facts about Their 
Uses and Place in American Industry. Pp. 13. Hypothesis, The Value of 
Seience’’ and ‘‘Science and 
HARVARD UNIVERSITY PRESS, Cambridge. 
ve Announcements of Harvard Books for the Au- Method,’’ with a special preface 
= tumn of 1939; Preliminary Edition, August 15 : m 
1989. Pp. 39. by Poincaré, and an introduc- 
LEEDS AND NORTHRUP COMPANY, Phila- tion by Josiah Royce. Price, 
delphia. The Electro-Chemograph (Recording 
Equipment for Dropping Mercury Electrode Ap- postpaid, $5.00. 


plications) ; Technical Publication E-94(1). Pp. 
12. Illustrated. 
THE SCIENCE PRESS 
LEITZ, E., INCORPORATED, New York. Leica Grand Central Terminal New York, N. Y. 


Photography ; September, 1939, Vol. VIII, No. 
IX. Pp. 28. Illustrated. Price $0.10. 


it MACMILLAN COMPANY, New York. Macmil- 
lan Books, Fall, 1939; Final List. Pp. 206. 


OXFORD UNIVERSITY PRESS, New York. THE SCIENCE PRESS 
Fall, 1939. Pp. 79. Illustrated. 
PENNSYLVANIA PRESS, UNIVERSITY OP, PRINTING COMPANY 
Philadelphia. Fall Books, 1939. Pp. 9. PRINTERS OF 
QUARITCH, BERNARD, LIMITED, London. SCIENTIFIC : 
End of Season Clearance Catalogue of Books; AND EDUCATIONAL 
No. 565, 19389. Pp. 190. JOURNALS, MONOGRAPHS 
SAUNDERS, W. B. COMPANY, Philadelphia. AND BOOKS 
Saunders Books ; Mid-year Catalogue June, 1939. 
Pp. 82. Illustrated. Correspondence Invited 
Readers are requested to mention SCIENCE LANCASTER, PENNSYLVANIA 


when they write for catalogues. 
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NEW WILEY BOOKS 
A 


FIRST COURSE IN THE e 
THEORY OF NUMBERS 


By HARRY N. WRIGHT, Associate Professor of Mathematics, City Col- as 
lege, College of the City of New York. re 
Comparative ease of reading and clarity of argument distinguish this ee 
book for college graduate or undergraduate classes in the theory of num- Is 
bers. The material included is essentially what is incorporated in most = 
courses in the elementary theory of numbers. For a book of this kind, # 


the set of exercises is unusually complete. The methods of proof em- 
ployed are the standard ones. Text arrangement and distribution of 
exercises are planned for convenience and efficiency in teaching. 


131 pages 54 by 84 $2.00 Fe 
THERMODYNAMICS 
FOR CHEMICAL ENGINEERS ae 


By HAROLD C. WEBER, Associate Professor of Chemical Engineering, 
Massachusetts Institute of Technology. 


This book integrates the material on continuous operation and physical 
changes on the one hand, and the intermittent process and chemical trans- 
formations on the other. The first several chapters treat fundamental 
concepts of thermodynamics. A clear understanding of temperature, 
heat, energy, and work lays the groundwork for the more complex study 
of fluid flow, power cycles, refrigeration, fugacity and activity, ete. The 
application of laws of thermodynamics to actual processes of industrial 
importance is discussed. 

264 pages 98 illustrations 6 by 9 $3.25 


LABORATORY MANUAL OF 
VERTEBRATE EMBRYOLOGY 


By FRANK B. ADAMSTONE, Associate Professor of Zoology, and 
WALDO SHUMWAY, Professor of Zoology; both at the University of 
Illinois. 


In this manual laboratory methods are introduced, and a careful study 
is made of the anatomy of the chick, the frog and the pig. Drawings, 
sketches and records are expected of the student, and this practical method 
helps to give him a thorough knowledge of the subject. The book is de- 
signed to overcome the difficulty in teaching invertebrate embryology to 
students wio have had little previous experience with laboratory methods. 
87 pages 38 illustrations 84 by 11 $1.25 


A GUIDE to the STUDY of the ANATOMY of a 
the SHARK, the NECTURUS, and the CAT. : 


By SAMUEL EDDY, Associate Professor of Zoology; CLARENCE P. 
OLIVER, Assistant Professor of Zoology; and JOHN P. TURNER, As- 
sistant Professor of Zoology; all at the Unwersity of Minnesota. 

A manual of studies of the shark, the Necturus, and the cat, planned to 
accompany a book of the type of Adams’ ‘‘Introduction to the Verte- : 
brates,’’ or any other ef comparable scope. It will be supplemented by es 
a set of outline drawings (probably priced at $1.50). The material is 
suitable for either a one-quarter or a one-semester course. 


100 pages 6 by 9 | $1.50 


JOHN WILEY & SONS, INC. : 
440 FOURTH AVENUE, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ADVENTURES IN SCIENCE! 


Announcer: ‘* Adventures in Science’’ . . . with Wat- 
son Davis, director of Science Service. What’s new in 
science to-day, Mr. Davis? 

Mr. Davis: The National Academy of Sciences is meet- 
ing here in Providence, R. I., to-day, and I want to tell 
about some of the important scientific discoveries that were 
announced before it this morning and afternoon. 

Announcer: What were some of them, Mr. Davis? 

Mr. Davis: I was very much interested in the paper by 
Dr. Hudson Hoagland, Clark University physiologist, who 
has found that breathing of your brain cells sets the pace 
for your mental activity. 

New understanding of paresis, or brain syphilis, one 
of mankind’s major mental diseases, may result from this 
discovery. 

Electric waves from the brain itself signal to scientists 
the nature of this chemical control. 

Each cell in your brain, as a by-product of respiration, 
builds up electric potential. The cell walls have electric 
resistance. The electricity is discharged whenever the 
respiration process builds up potential and loads the ¢a- 
pacities of the cell walls to their critical firing point. This 
electrical discharge forms the brain waves—electrical sig- 
nals direct from the brain. Thus brain cell respiration 
creates the brain waves. 

Thanks to brain waves, too, science’s inquiring finger 
can now point more accurately to the parts of the cortex 
of the brain that discriminate sensation, or feeling, in 
various parts of the body. This is an achievement re- 
ported by Dr. J. G. Dusser de Barenne, of Yale University. 

The electrical brain waves, generated in the brain itself, 
can be made to signal the location and the extent of the 
area of the sensory cortex. 

The shape of man’s body hints how he may die. The 
shape and proportions of a man, still in good health and a 
long way from his funeral, give fairly definite indication 
of how and when he may be expected to die. This is a find 
by Professor Raymond Pearl and Dr. W. Edwin Moffett, 
of the Johns Hopkins University. 

Professor Pearl made a study of the histories of 2,332 
men, all dead, representing the longest-lived and shortest- 
lived groups out of a much larger number. Information 
about their bodily constitution had been placed on file 
years before, when they were all in good health, with no 
indications of onset of the various diseases that finally 
killed them. ~He divided them into two classifications, 
long-lived and short-lived. 

He found short-lived men who died of heart and kidney 
ailments were bigger around the body, in both chest and 
abdominal girth, than long-lived men who died of the same 
groups of diseases. 

This condition was reversed in the case of men who later 
died of cancer and pneumonia: the skinny men were 
shorter lived than the stouter type. 

1 Radio program presented on Monday, October 23, 
under the auspices of Science Service, over the Columbia 
Broadcasting System. 


In those eventually dying from cancer and from diabetg 
the average body weight was also greater in the short-liyeg 
than in the long-lived group. The difference here, hoy. 
ever, was too small to justify any very definite conclusiog 

Height apparently had nothing to do with length 
life. Talls and shorts were scattered at random throug) 
all the disease groups, among both long-lived and shor. 
lived. 

Pulse rate was more rapid among all groups of the shor 
lived than it was among the long-lived groups. 

Production of atomic projectiles of more than 100,009, 
000 electron-volts energy was forecast when Professor 
O. Lawrence, of the University of California, inventor of 
the atom-smashing cyclotron, told the academicians thaj 
building of a 120-inch, 2,000-ton cyclotron, double the siy 
of his world’s largest, is entirely feasible. 

His new 60-inch cyclotron, weighing over 220 tons, hy 
just gone into service. Gratifying results cause Profesy 
Lawrence to look forward to a still more powerful machi 
for impressing large energies upon tiny fragments 9 
matter. 

By bombarding bismuth and lead with 32,000,000-v 
helium ions, Professor Lawrence has obtained large yieli 
of new radioactive substances that produce alpha particle 
which are also emitted from natural radium. 

These, or other cyclotron radiations, promise to prom 
useful in treatment of cancer and for other medical pu 
poses. 

The National Academy of Sciences is the leading scieq 
tific body of the nation before which are read and discuss 
scientific reports, as is being done here at Brown Unive 
sity this week. But that is only one of its functions. 
is Uncle Sam’s scientific consultant as well. As a body 
is adviser to the United States Government on thi 
scientific. Quietly, without much fanfare of publicil 
the academicians give freely of their expert knowledge a 
opinion when the need arises. As senior scientific body a 
the nation the academy also cooperates closely with i 
dreds of other scientific groups in solving problems a 
conducting research of immense importance to all of 4 
Our Adventures in Science guest to-day is the presidd 
of the National Academy of Sciences, Dr. Frank B. Jewe 
He is one of our leading engineers, president of that fri 
ful cradle of new industries, the Bell Telephone Labo 
tories. Dr. Jewett will tell us how science could be molt 
ized, and, indeed, is being mobilized, in the United Stal# 

In time of war, Dr. Jewett, the mobilization of scielf 
would be as necessary as the mobilization of the Am™ 
and Navy. 

Dr. Jewett: Yes, it is. War always brings emerge 
problems for the scientists of a nation. But we ouglt Si 
to let this overshadow the fact that in a country like! 
United States science is always mobilized to a considertl 
extent. Our government always has problems—for & 
ample, those of public health, which deserve contin! 
study and which in wartime may be accentuated. 1 
wise, the Army and Navy have innumerable problem 
so broad a character that they extend beyond the scop* o2 
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To those Wanting the Newest 
OFFER 
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vous OPERATIV 


DISLASE QR 


 CAMPBEL! 


POSITIONING in RADIOGRA- 
PHY—By K. C. CLARK. 482 
Bees. 1190 illustrations. Price, 


tn DISEASES of the SKIN—By R. 
.SUTTON and R. L. SUTTON, 
sik. 10th Ed. 1549 pages, 1452 
of 1 lustrations. Price, $15.00. 


side ARDIOVASCULAR DISEASES 
| By DAVID SCHERF and LINN 


a -BOYD. 458 pages,. Price, $6.25. 
ru 
RACTICE of ALLERGY—By 


WARREN T. VAUGHAN. 1082 
1h 338 illustrations. Price, 


ARICOSE VEINS—By ALTON 
PCHSNER and HOWARD MA- 
MPORNER. 147 pages, 50 illustra- 
ons, 2 color plates. Price, $3.00. 


BRRIMER of ALLERGY—By 
ARREN T. VAUGHAN. 140 
re 19 illustrations. Price, 


TEXTBOOK of NERVOUS DIS- 
EASES—By ROBERT BING. 
Translated and Enlarged by 
WEBB HAYMAKER. 850 pages, 
207 illustrations, 9 color plates. 
Price, $10.00. 


PSYCHOBIOLOGY and PSYCHI- 
ATRY—By WENDELL MUNCIE. 
739 pages, 69 illustrations. Price, 
$8.00. 


CLINICAL GASTROENTEROL- 
OGY—By HORACE WENDELL 
SOPER. 316 pages, 212 illustra- 
tions. Price, $6.00. 


SURGICAL TREATMENT of 
HAND and FOREARM INFEC- 
TIONS—By A. C. J. BRICKEL. 
300 pages, 166 text illustrations, 
35 plates, including 10 in color. 
Price, $7.50. 


VAGINAL DIAPHRAGM—By 
LE MON CLARK. 106 pages, 53 
illustrations. Price, $2.00. 


Like AM 
LE TIES 


OPERATIVE ORTHOPEDICS— 
WILLIS C. CAMPBELL. 1154 
pages, 845 illustrations, 4 color 
plates. Price, $12.50. 


EXPERIMENTAL PHARMA- 
COLOGY and MATERIA MEDICA 
—By DENNIS E. JACKSON. 906 
pages, 892 illustrations, 55 color 
plates. Price, $10.00. 


LIFE and LETTERS of DR. 
WM. BEAUMONT—By JESSE S. 
MYER. 327 pages. Price, $5.00. 


ATLAS of RADIOGRAPHS—By 
A. P. BERTWISTLE. 4th Ed. 
576 pages, 852 illustrations. Price, 
$15.00. 


SYNOPSIS of PEDIATRICS—By 
JOHN ZAHORSKY and T. S. 
ZAHORSKY. 3rd Ed. 430 pages, 
144 illustrations, 9 color plates. 
Price, $4.00. 
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the organized forces and their specialized laboratories, 
and in the solution of which they ask the assistance of 
the nation’s outstanding specialists. In the handling of 
such long-range problems it is apparent that we must take 
time by the forelock; adequate preparedness presupposes 
more or less continuous focusing of the nation’s best sci- 
entific talent upon these problems of defense. Such prob- 
lems arise not only in the newer developments, such as fly- 
ing, but are equally numerous in the older services. 

Mr. Davis: As I understand it, Dr. Jewett, the National 
Academy of Sciences, which serves the government in peace 
time, would have responsibilities placed upon it in time 
of war. 

Dr. Jewett: That is correct, Mr. Davis. The National 
Academy of Sciences had its inception during the Civil 
War. It was created by an Act of Congress at tlie sug- 
gestion of Abraham Lincoln. Notable extensions have 
taken place in the meantime. The body which President 
Lincoln’s administration created was called, and to-day is 
called, the National Academy of Sciences. I should like 
to read a portion of Section 3 of the Act of Incorpora- 
tion: 

‘¢, .. the Academy shall, whenever called upon by 
any department of the Government, investigate, examine, 
experiment, and report upon any subject of science or art, 
the actual expense of such investigations, examinations, 
experiments and reports to be paid from appropriations 
which may be made for the purpose, but the Academy shall 
receive no compensation whatever for any services to the 
Government of the United States.’’ 

Mr. Davis: And subsequently, Dr. Jewett, this National 
Academy of Sciences has been augmented by other organi- 
zations? 

Dr. Jewett: Yes, and by one in particular. In 1916 
President Wilson asked the academy to organize a sub- 
sidiary body of broader membership as a measure of 
national preparedness. This body, called the National 
Research Council, accomplished such important results in 
organizing research and in securing cooperation of mili- 
tary and civilian agencies before and during American 
participation in the last war, that on May 11, 1918, Presi- 
dent Wilson issued an executive order establishing the 
National Research Council as a permanent body. Per- 
haps the best way to illustrate the functions of the council, 
and at the same time minimize words, is to list its divisions. 
They are nine in number, as follows: Foreign Relations, 
Educational Relations, Physical Sciences, Engineering and 
Industrial Research, Chemistry and Chemical Technology, 
Geology and Geography, Medical Sciences, Biology and 
Agriculture and, finally, a division for Anthropology and 
Psychology. 

Mr, Davis: Won’t you explain briefly, Dr. Jewett, how 
the proper personnel is selected from among the scientists 
of the country? | 

Dr. Jewett: In the first place, I ought to state that the 
300 men and women who ¢éonstitute the membership of the 
National Academy are elected on the basis of outstanding 
eminence in their field of science. The academy is divided 
into sections corresponding to the various sciences. Thus, 
there is a section for chemistry, another for mathematics, 
one for engineering, ete. Each section, of course, has a 


chairman who is, himself, preeminent in that field, Pur 
ther, it is safe to say that the circle of acquaintanceshiy 
of the members of any section extends outward to inca 
practically every person in the country who can quality 
as well informed in the subject-matter of the section, 
The National Research Council is likewise divided along 
lines of the various sciences. It has its permanent eo, 
mittees or divisions with chairmen who are selected {,, 
knowledge, experience and business ability. These chaiy. 
men, on the one hand, are naturally well acquainted wij 
the officers of the government departments whence thy 
problems and questions arise—and, on the other, are wo 
acquainted with the nation’s outstanding experts, whethe; 
connected with universities or with private industry. 
Thus, it will be seen that the National Research Council jx 
a sort of business organization which derives its guidancg 
from the academy and has behind it the prestige of th 
nation’s leading scientists. Through its numerous work. 
ing committees, the National Research Council is made w 
of many hundred scientists and engineers. 
Mr. Davis: I think it might help us, Dr. Jewett, if yo 
could say a few words about some of the problems whic) 
the academy and its council have studied or are studying 
for the government. Of course, I realize that many of 
these problems may be confidential, but doubtless there ari 
others which are not secret. 
Dr. Jewett: Well, one problem which comes to my mind 
is that of highway research. The council has cooperatel 
over a period of years with the United States Bureau o 
Public Roads and has done effective work in coordinating 
information and in encouraging investigations upon th 
planning, building and operation of highways. During th 
past year, at the special request of the Bureau of Publid 
Roads, the council has devoted particular attention to th 
problem of highway safety. These studies have been cif 
ried on in cooperation with the highway organizations il 
a number of states and comprise such topics as: Nos-wi 
formity of state motor-vehicle traffic laws; skilled investi 
gation at the scene of the accident needed to develij 
causes; inadequacy of state motor-vehicle accident ! 
porting; official inspection of vehicles; case histories 0 
fatal highway accidents; the accident-prone driver. 
Another program of a long-time nature, and one wiitl 
very definitely relates to public welfare, although not pa 
ticularly to military activity, is research upon narcotic 
In the iirst place, much has been added through this wor 
to our knowledge of the chemistry and pharmacology 
narcotic substances. From over three hundred new alki 
loid substances produced experimentally, several have bee 
found which promise medical uses. Much of the clinic 
work has been done at the United States Public Healt 
Service Hospital in Lexington, Kentucky. Another i 
portant phase of narcotics research has been the devel 
ment of means for the control of these new drugs. 
These are but single instances. Since the academy! 
organization over one hundred major problems, covetilf 
practically all fields of science, in addition to a host % 
lesser ones, have been submitted to the academy by ™ 
Federal Government. One of the earliest, and presumall 
it arose as a result of the building of the iron gunbi™ 
Monitor during the Civil War, was to study the magne™™™ 
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ship For Your Every Use 

be’ the The FIRST comprehensive 
7 survey of the field of Paleo- 

long S&S botany to be written in 

Model III English. 

hair. 

LABORATORY 

TEXTBOOK 

MICROSCOPE 

PALEOBOTANY 

alice 


A LAMP to fill every general laboratory requirement. 
Ideal for microscopic observations, from a low to the 
highest power. Convenient reading lamp, too. Your 
e up eyes are fully protected from stray light. Lamp hous- 
ing is made of heavy aluminum. Its special black finish 
ail prevents objectionable heat after hours of use. Holds 
he 40 watt bulb, obtainable at any local supply store. 

rhieh Made in California Price complete $3.50 


ying REPAIR SERVICE 

A complete up-to-date shop with factory-trained me- 
chanics and factory testing equipment enable us to fully 
i guarantee all repairs on microscopes, photographic 
cameras and other scientific instruments of all makes. 


We also buy and sell used equipment 


SPINDLER & SAUPPE INC. 
Western Distributors for Leica 
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"A | IMPROVED KLINE ANTIGEN for PRE- 
| CIPITATION TESTS FOR SYPHILIS 


can This improved Antigen is now being produced 
under an exclusive arrangement with the Mount 


ns Il Sinai Hospital of Cleveland, in whose laboratory 


i-Unl the method of preparation was developed. 

vesti Far superior in the sero diagnosis of syphilis. 
May be used for tests on spinal fluid. 

veloy Antigen solution has excellent keeping qualities. 

t We Sensitive at low temperatures. 

es of Prices and full information on the antigen and 


the new simplified compact outfits for these tests 
sent on request. 


o LaMotte Chemical Products Co. 


par Dept. 
oties 


Towson, Baltimore, Md. 


—WE DO TRANSLATIONS— 


Technical and Scientific Translations 
from and into all languages 

Chemistry, Physics, Biology, Medicine; Metallurgy, En- 
gineering, Aeronautics, Radio, etc. We translate manu- 
scripts, books, patents, articles from foreign journals, cata- 
logues and descriptive literature. 

TRANSLATION & RESEARCH BUREAU 

55 West 42nd St., New York, N. Y. 


All makes, 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


Catalog free, 


|J-ALDEN LORING, OWEGO, N.Y. 


By 


WILLIAM C. DARRAH 


HARVARD UNIVERSITY 


_ is an elementary but comprehensive 

survey of the field of Paleobotany. The 
opening chapters introduce the student to the 
geological and biological backgrounds. The 
second portion of the book is devoted to a 
consideration of the great plant groups, with 
special emphasis on the taxonomy, morphol- 
ogy, phylogeny, and distribution of the major 
types. The third section covers the geologi- 
cal succession of floras during the Paleozoic, 
Mesozoic, and Cenozoic eras, and a survey of 
the origin of the existing flora of the northern 
hemisphere. And the final section summa- 
rizes the concept of paleobotany, and ends 
with a phylogeny of vascular plants. A 
carefully selected series of illustrations, some 
being classical figures and others original pho- 
tographs, show not only the principal fossil 
forms but also the methods used in paleo- 
botanical technique. A bibliography of im- 
portant papers follows each chapter. 


Price, $6.00 


D. APPLETON-CENTURY COMPANY 


35 West 32nd St. 2126 Prairie Ave. 
New York Chicago 
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compass with a view to compensating for the magnetic 
effect of ships built wholly or partly of iron. The findings 
arrived at by the academy are, I believe, standard even to 


this day. 


Mr. Davis: Such problems are certainly of fundamental 
importance to the nation, Dr. Jewett. What are some of 
the current problems before the Academy and the Research 
Council? 

Dr. Jewett: The most recent government request has to 
do with what kind of blind landing system should be 
adopted for American airplanes. Numerous systems have 
been demonstrated and the government has asked the 
academy to examine the evidence and advise as to a system 
which can be installed at all airports and on all airplanes. 

Two other projects involve aviation. We are cooperat- 
ing in aircraft production planes, both current and with a 
view to future developments. Also our psychologists are 
advising the Civil Aeronautics Authority on tests that 
can be used in connection with the training of thousands 
of college boys and girls to be airplane pilots. Not long 
ago the academy conducted for the government an 
extensive inquiry into lighter-than-air aircraft. 

Mr. Davis: Many of the projects do not have a direct 
military bearing. 

Dr. Jewett: That is true. For instance, the National 
Research Council is sponsoring research in aerobiology and 
scientists are flying aloft sampling the spores, bacteria, 
insects and other living things that the winds carry from 
place to place. Our program in endocrinology has 
achieved significant results that will not only add to knowl- 
edge but eventually save human lives. A conference called 
by the council this summer at the request of the govern- 
ment lent scientific aid to the United States Antarctic 
Expedition about to set forth. The Chemistry Division 
is just now surveying chemical research facilities in lead- 
ing universities, and the council as a whole has undertaken 
to make a complete survey of the nation’s industrial re- 
search facilities—both human and material. 

Mr. Davis: How are these investigations paid for, Dr. 
Jewett? 

Dr. Jewett: In part, expenses of investigations are paid 
by the department of the government posing the problem, 
but in part there are large expenses which we may call 
‘<going’’ expenses connected with organizations like the 
academy and the council—expenses which in private busi- 
ness would be analogous to ‘‘loading’’—and these can not 
be billed to the government. To defray these and also 
to make possible many subsidiary lines of research, the 
academy has been very fortunate in attracting donations 
and gifts, the income from which amounts to about $200,- 
000 per year. Private sources supply in large part, there- 
fore, the funds which the academy and the council require, 
just as private sources form the chief support of the funda- 
mental research programs of our universities. 

Mr. Davis: It seems to me one of the most important 
contributions that has been made to American science is 
the training of leaders in research that has resulted from 
the National Research Council fellowships administered 
over a period of years. 

Dr. Jewett: Yes, twelve hundred young scientists have 
been able to continue research training beyond the usual 
Ph.D. degree, and these splendidly equipped scientists are 
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in many cases forging to the forefront of American gj. J 
ence. I think, Mr. Davis, that the question of scientig, 
mobilization for problems of national importance, whetho 
of peace or war, can be summed up by saying that in th 
National Academy of Sciences and National Researg 
Council the United States has an active operating ageney 
which covers every field of fundamental and applied gj. j 
ence. Further, that it is an agency which can bring t) 
bear on any problem the best talent which the natio, 
possesses. 

Mr. Davis: Thank you, Dr. Jewett, for this insight int 
how science can be mobilized to aid our government and 
nation in times of peace and war. 


ITEMS 

SULFAPYRIDINE, the chemical remedy that has bee 
saving lives threatened by pneumonia, has been given to 
seven patients with tuberculosis in the hope that it would 
be equally useful as a remedy for this ailment. This hope 
was aroused by reports of previous use of the chemical 
for treating guinea pigs with tuberculosis. Unfortunately, 
the remedy failed to help any of the human patients, Drs, 
Stanton T. Allison and Robert Myers, of New York, report 
to the Journal of the American Medical Association. Both 
sulfapyridine and its chemical relative, sulfanilamide, are 
proving useful in treating another condition, the usually 
fatal blood poisoning due to staphylococcus infection, 
Cases in which these drugs are believed to have helped 
patients recover are reported in the same issue of the 
Journal by Drs. William A. Thornhill, Jr., Howard A. 
Swart and Clifton Reel, of Charleston, W. Va., and Samuel 
L. Goldberg and Allan Sachs, of Chicago. 


A NEW rival for the carbon-are searchlights has appeared 
in a 25,000,000 candlepower searchlight, using three tiny 
water-cooled mercury ares, which has been developed by 
the General Electric Company. While present-day search: 
lights need an attendant to adjust the carbons for best 
illumination, the new searchlight does not wear out, needs 
no adjustment and is designed for lights in inaceessible 
places. Ninety gallons of water an hour are pumped 
through the cooling containers of the mereury arcs ani 
then passed to an automobile-type radiator where the fluid 
is cooled for recirculation. Though more convenient, the 
new searchlight is still below the present high-intensity 
searchlights in beam candlepower and effectiveness. 


DELIBERATELY knocking out front teeth was a youthful 
fashion in Indian days, it appears from an investigation 
of Dr. Ale’ Hrdlitka, of the Smithsonian Institution 
He recently returned from anthropological study in the 
Soviet Union, where he found for the first time evidence 
indicating that America’s Indians and Siberia’s Nev 
Stone Age natives both widely practised the ceremony 
of knocking out front teeth of young boys and maidens. 
The custom provides a new bond showing origin of the 
American Indian in Asia. In adult skulls from both 
countries, Dr. Hrdlitka explained, there may be back 
teeth missing from abscesses or other conditions, but i 
many skulls there are front teeth which show signs of 
having been extracted long ago, with- indications that it 
was done in youth. The condition is prevalent even 10 
among Australian and African natives and with thet 
it is done generally as a sacrifice or a test of endurance. 
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Four Distinctive New Books 


NTRODUCTION TO CHEMICAL PHYSICS 


By J. C. SuaTer, Massachusetts Institute of Technology. International Series in Physics. 
521 pages, 6x9. $5.00 


» this unified presentation of material common to the fields of both physics and chemistry, the 
uthor offers a treatment of thermodynamics and statistical mechanics, including their application 
» solids, liquids, and gases. There is also a discussion of atomic structure and the resulting inter- 
omic and intermolecular forces, with application to the different types of chemical substances, and 
) their thermal and mechanical properties. 


FLECTRONIC STRUCTURE 


AND CHEMICAL BINDING 


By Oscar K. Rice, University of North Carolina. 485 pages, 6x9. $5.00 


his book is essentially a discussion of the chemical bond as exemplified in inorganic compounds. 
ts purpose is two-fold: (1) to lay a foundation in atomic physics of the depth and scope likely to be 
ost useful for chemists in general, and capable of being used as an introduction for those who 
kpect to specialize more particularly in the field; and (2) to classify, on the basis of this founda- 
jon, the chemical compounds, and to discuss numerous problems in chemistry having to do especially 
ith the nature of chemical binding. 


ECTURE DEMONSTRATIONS 
IN GENERAL CHEMISTRY 


By Pau ArTHUR, Oklahoma A. & M. College. International Chemical Series. 483 pages, 
54x 8. $4.00 


ere is a complete laboratory manual for the lecture demonstrator. Containing instructions for 
bore than 1000 experiments, grouped under 175 topical headings, the book covers every phase of 
ork normally shown in general chemistry. Full instructions are given in every case, and the book 
designed for use with any standard text. 


PRINCIPLES OF SEDIMENTATION 


By W. H. Twenuoret, University of Wisconsin. 610 pages, 6x9. $6.00 


he purpose of this important book is to present a comprehensive discussion of the sources of sedi- 
ents; the environmental factors that influence their production, transportation, and deposition; 
le various methods by which sediments are transported from source to site of deposition; the differ- 
t produets which result from operation of sedimentary processes; and the structures which arise 
Sa consequence of deposition. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


” West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 


340) 
sci. 
sci 
ion 
= 
and 
een 
to 
uld 
ope 
ical 
Drs, 
ort 
oth 
are a! 
ally 
oo. + 
ped 
the 
A, 
uel 
| 
iny 
ch: 
et 
eds 
ped 
and 
uid 
the 
ity 
ful 
ion 
nce 
ew 
| 
the 
rth 
ick 
of 
it 
ow < 


SCIENCE—SUPPLEMENT 


VoL. 90, No, 234) 


SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS READ AT THE SYMPOSIUM ON 
TEMPERATURE OF THE INSTITUTE 
OF PHYSICS ° 
(Copyright, 1939, by Science Service) 

A SYMPOSIUM on ‘‘ Temperature, Its Measurement and 
Control in Science and Industry,’’ was held on November 
2, 3 and 4 at the Hotel Pennsylvania, New York City, 
under the auspices of the American Institute of Physics, 
with the cooperation of the National Bureau of Stand- 
ards, the National Research Council and officers and com- 
mittees of scientific and technical societies. The sym- 
posium, the largest in its field to be held during the past 
twenty years, has gathered engineers, physicists, chemists 
and medical men from all over the country. Represent- 
ing all fields of investigations, 127 scientific reports were 
presented, showing how temperature affects man directly 
or can be used to do new things and disclose new knowl- 
edge. 


That athletes in.severe muscular exercise can show body 
temperatures that normally would mean high fevers, wes 
stated by Dr. Eugene F. DuBois, of the Russell Sage In- 
stitute of Pathology, Cornell University Medical School. 
He showed that the familiar 98.6 degrees Fahrenheit the 
clinical thermometer registers normally, is only one single 
spot between internal temperature and skin temperatures 
of 93.2 and lower. In severe exercise the temperature 
may run up to 104 degrees Fahrenheit. Just as the earth 
has broad zones of temperature, so, too, does the body have 
its temperature levels or zones. The torrid zone in man 
might be classed as that with temperatures of more than 
105.2 degrees F., which can only be obtained by artificial 
fevers or when the body’s temperature-regulating mecha- 
nism fails. Just below this, in what might be called the 
semi-tropics, is the familiar ‘‘fever’’ zone that is higher 
in temperature than normal and which comes from illness. 
With fever the skin temperature is warm. Here, too, come 
the higher temperatures of severe exercise which are ac- 
companied, however, by cool skin. The body’s normal 
temperature zone, corresponding to the temperate zone on 
the earth, is fairly wide. Below it come those body tem- 
peratures which are restored to normal values by shiver- 
ing. And finally, analogous to the polar region on 
earth, is the body’s zone of semi-hibernation where tem- 
perature regulation fails. 


By turning their cells into a kind of living ‘‘glass’’ 
some microorganisms are able to withstand immersion into 
liquid air at temperatures of 190 degrees below zero Centi- 
grade, was reported by Professor Basil J. Luyet, pro- 
fessor of biochemistry at St. Louis University. He stated 
that matter can exist in four physical states: as a gas, as 
a liquid, as a crystal and as a glass. Death by freezing 
comes because the temperature is lowered slowly. If an 
organism can be dipped into liquid air and pass on to the 
so-called vitreous state, some living tissues can be re- 
turned to a degree of vitality by quick warming to make 
them pass again through the danger stage of erystalliza- 
tion. Professor Luyet reported that he and his col- 


laborators had used this rapid cooling to chill tissues ¢,,,, 
the epidermal cells of plants, moss leaves, frog’s sperm), 
tozoa, isolated muscle fibers and myxamoebae. A\] iq, 
regained vitality on rewarming. He said: ‘‘ Other ore 
tozoa or tissues experimented upon did not survive, (jy 
of the reasons for the lower resistance of the latter geo, 
to be their too-high water content and the impossibjji, 
of sufficiently dehydrating them. These observations ayj 
those of other investigators . .. favor the theory thg 
the structure required for vital activities is such that jt; 
not destroyed by a lowering of molecular motion whi 
it is destroyed by the withdrawal of some water molecy} 
as when crystallization takes place.’’ 


Professor Otto Rahn, of Cornell University, point. 
out that temperature is one of the three greatest physic 
factors controlling all life on earth. Not only are grow 
and synthesis speeded up by high temperature but also th 
processes of old age and decay. In a!l climates ther i 
a balance between life and death and between devely 
ment and deterioration. He said: ‘‘ While the laws, 
temperature are inexorable, the ever-active powers of ev 
lution have found a way around these laws by the creatiy 
of one of the great marvels of nature, the warm-blood 
mammals and birds. All plants and all animals whit 
can not control their body temperature display three ca 
dinal points in regard to temperature: the optimum 4 
which they thrive best, the maximum, which is the highe 
temperature at which they can still live, and the mininu 
or the lowest temperature at which existence is possill 
Besides these three cardinal points . .. other tempe 
tures are frequently mentioned, namely the temperatur 
at which an organism is killed either by excessive heat | 
by excessive cold. Neither of these points is very definil 
At maximal temperature, the organism ceases to grv 
but absence of this function does not mean death. If 
temperature is raised slightly above the maximum, inj 
will set in very slowly, but the organism is capable of 
covery for a long while. The higher the temperatw 
the sooner is the repairable stage passed, but the ley 
of exposure will always remain a factor. With death! 
freezing, so many possibilities are open that general stal 
ments are entirely impossible. Death may be due to ch 
ical causes, to solidification of lipids in the plasma mé 
brane preventing diffusion, to a mechanical tearing | 
cells or tissues through ice formation, to a change of! 
colloid state of the protoplasm or to still other cals 
Very rapid freezing causes ‘vitrification’ of the 4 
moisture with serious injury. Microorganisms ¢al 
cooled in liquid air to —190 degrees Centigrade with 
being killed, while they may die during slow freezing 
-2 degrees C. Thus, life as well as death is intimald 
dependent upon temperature because the rate of » 
chemical and physical reactions is controlled by tem 
ture. Though we can not explain all the observed {i 
and though especially the causes of inhibition by low " 
perature are still obscure, we have no reason to 45 
that they will always remain unexplained.’’ 
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Enthusiastically praised . . . 
EXPERIMENTAL PSYCHOLOGY 


Robert S. Woodworth, Columbia University 


“It is astonishingly complete in its coverage, remarkably well balanced in its distribution of attention to 
all the topics of the conventional field of ‘experimental psychology,’ and as unbiased and fair a review 
as seems humanly possible. For a teacher of a course in ‘experimental’ it is an answer to prayer.” 
John F. Dashiell, University of North Carolina. 

Price, $3.80 


QUALITATIVE ANALYSIS AND , PRINCIPLES OF DEVELOPMENT 
CHEMICAL EQUILIBRIUM ‘A Text of Experimental Embryology 


T. R. Hogness and W. C. Johnson 
University of Chicago 


Paul Weiss, University of Chicago 


“In my opinion this is an excellent text for ad- 
vanced work in Embryology. Professor Weiss 


“The book appeals to me as being much the best has treated the subject with penetrating analy- 
sis, and his concise system of selecting example 


effort so far to reduce amqunts of material in experiments to illustrate principles serves to 
elementary inorganic qualitative analysis, with- simplify the subject for the student.” D. M. 
out getting into the more specialized micro meth- Whitaker, Stanford University. 


ods.” R. D. Cool, University of Akron. Illustrated with fine pictures, 
drawings and photographs 


$2.75 $5.00 
HENRY HOLT A 


< 


ND COMPANY, 257 Fourth Avenue, New York : 


MANUAL OF THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 
JOHN KUNKEL SMALL 


HIS Manual replaces the author’s Flora of the Southeastern United States, 

published, in 1903 (second edition 1913), for the Southern States east of the 

Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to date our knowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the South- 
east by a recognized authority. 

In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 
tion of a species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY 


LANCASTER, PENNSYLVANIA 
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Drs. M. Nielsen, W. H. Forbes, J. W. Wilson and D. B. 
Dill, of Harvard University, described Harvard’s four 
trained dogs, which will lie quietly on a net in a cold room 
at temperatures of from 32 to 53 degrees Fahrenheit and 
wear oxygen masks. Exact physiological studies were 
made of their body activity. Skin temperatures, respira- 
tory rate, pulse rate were tested and blood tests were 
made. Three of the four dogs withstood the chilling 
tests well. They lay quietly, though not narcotized, in 
a semi-conscious condition most of the time. At these low 
temperatures the dogs shivered moderately while breathing 
room air and thus increased their heat production and 
maintained their body temperature. When they breathed 
gas mixtures with lowered oxygen content through their 
masks the shivering soon stopped and their metabolism 
returned to the basal level und the body temperature fell 
about two degrees Centigrade per hour. The greatest 
total drop in temperature was six degrees Centigrade. 
The temperature fell gradually until the dogs were 
switched over to breathing the air in the cold room. Then 
the body’s metabolism suddenly increased four times and 
within a half hour the body temperature was back to nor- 
mal. It is concluded that ‘‘The ability of the dog to 
withstand low oxygen depends more on the toughness of 
his central nervous system than on an unusual ability to 
take oxygen in the lungs.’’ 


Homeothermy, the ability to maintain an even tempera- 
ture in the body within the range of optimum biological 
activity, is the major mark of superiority of the higher 
animals, according to Dr. H. G. Barbour, of the Yale 
School of Medicine. The hypothalamus and endocrine 
glands are actively concerned with heat production and 
control in the body, he said. The mechanisms for en- 
abling the body to lose heat become effective later than 
those of heat production, he added. At birth or hatching 
neither heat production nor heat-losing mechanisms ap- 
pear to be present in the mouse or pigeon. in rabbits, 
man and cats heat production means is present but no 
means of losing heat. In guinea pigs and in chickens 
both mechanisms are present at the start. The body uses 
water to store and transport heat because of its high 
heat capacity. Water too appears to have insulation value 
against cold when blood is withdrawn from the surface 
of the body down into the deeper regions as in digestion 
of food in the stomach. 


The difficulties of measuring the temperatures of stars 
was described by Dr. G. P. Kuiper, of the University of 
Chicago. By knowledge of the laws of radiation the rela- 
tion between the color of a star and its effective tempera- 
ture can be obtained. This is the amount of radiation 
leaving the star per unit area of surface. ‘‘ For less than 
a dozen stars’’ are the basic assumptions of this way of 
getting stellar temperatures fulfilled. For the very hot 
stars with temperatures of over 10,000 degrees absolute 
the ionization of stellar gases and the resulting spectra 
enable ideas of star temperatures to be obtained. The 
complications of this method are so great that only when 
the temperatures are over 10,000 degrees K. can the neces- 
sary simplifying conditions be introduced into the eal- 
culations. 


THE traditional explanation of the skin’s Sensitivity 
to heat and cold was discounted by new findings ,.. 
ported by Dr. William Leroy Jenkins, instructor jn psy. 
chology at Lehigh University. The thought that ten, 
perature sensitivity of the skin was concentrated in gma) 


warm and cold spot receptors arose from the discovery J 


that the locations of these spots could be mapped with 
a small stimulator. Dr. Jenkins has carried forward the 
mapping technique and by the process of seriatim, 9 
repeated mapping, has found that the single warm anj 
cold spots do not exist. ‘‘Seriatim mapping,’ 
Jenkins stated, ‘‘reveals hills and valleys of sensitivity 
Warm and cold . pots are found only in clusters, and map. 
ping with smaller and smaller sizes does not resolve thes 
clusters into discrete units; they simply disintegrate with. 
out being resolved.’’ As a new and better way to explain 
the temperature sensitivity of the skin, Dr. Jenkins pro. 
poses a ‘‘concentration hypothesis,’’ which suggests that 
the sensitivity depends primarily upon the concentratioy 
of the receptors. Where the receptors are highly concen. 
trated, the skin’s sensitivity is high. Where they ar 
sparse, the sensitivity is low. According to this view, 
the traditional warm and cold spots are merely peaks of 
sensitivity and do not mark the locus of individual re 
ceptors. 


Strong emotions like anger are found to make the 
fingers cold, according to Drs. Bela Mittlemann and H. 
G. Wolff, of the New York Hospital and the Cornell Uni- 
versity Medical School. Temperature differences of more 
than 12 degrees Centigrade were noted in some cases. 


That the fingers and arms are one of the body’s first 
means of maintaining comfort was reported by Drs. 
Charles Sheard, Marvin M. D. Williams and Bayard T. 
Horton, of the Mayo Clinic and the Mayo Foundation. 
Studies of skin temperature under various environmental 
conditions show that the enlargement of the blood vessels, 
known as vasodilatation, helps to bring more blood to the 
surface of the body and aids in its cooling if the tempera- 
ture becomes too warm. As the temperature on the test 
subjects was increased step by step it was found that 


vasodilatation occurred first in the fingers and upper ex | 


tremities and then later a similar action began in the feet. 
toes and lower extremities. 


A method of oil prospecting by measuring temperatures 
in the earth at depths of 100 to 200 feet was described by 
Melvin C. Terry. It is not necessary to take the tem 
perature measurements at extreme depths because the in- 
trusion of high conductivity materials will disturb the 
pattern of normal temperature gradients. Working over 
the ground of producing Texas oil fields at Hastings and 
Friendswood, it was found that the line of constant ten- 
perature at 23 degrees Centigrade ran about 100 feet 
higher over the oil salt domes than it did in the region 
between them. 


The world is getting warmer. There appears to be 4 
trend to higher temperature, according to J. B. Kincer, of 
the U. 8S. Weather Bureau, Washington, D. C. He stated 
‘‘That there have been major changes in geologic climate 
has long been known, but that climatologists have ¢0” 
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sidered historic climate as a rather stable thing, with 
short period variations of considerable magnitude, but 
without especially significant secular trends covering long 
eriods of time. However, since the turn of the century 
there has been such a persistent trend to higher tempera- 
tures, world-wide in scope, as to suggest that the orthodox 
conception of the stability of climate needs some revision 
at least.?? Mr. Kinecer cited as examples the records at 
Portland, Ore., where 17 of the past 20 years have been 
warmer than normal. And at Washington, D. C., 17 years 
in the last 20 have been warmer than normal and every 
year since 1926 above normal. Capetown, South Africa, 
has had 19 of its last 20 years warmer than normal. The 
world’s lowest naturally occurring temperature yet ob- 
served is minus 90.4 degrees Fahrenheit measured in Si- 
beria in the month of February, 1892. The highest 
temperature ever recorded on the earth’s surface was 
observed in Tripolitania in September, 1922, when the 
thermometer reached 136.4 degrees Fahrenheit. 


Skin temperatures of women are higher in warm atmos- 
phere and lower in the cold than are those of men, accord- 
ing to a report made by Drs. James D. Hardy, A. T. Mil- 
horat and E. F. DuBois, of the Russell Sage Institute of 
Pathology, New York Hospital and Cornell University 
Medical College. This is one of the first investigations 
to be made on heat production in women. Most prior 
work on this question has been done on men. The tem- 
perature difference at the higher temperature is aecounted 
for both by the level of skin temperature required to in- 
duce sweating and by the amount of sweat. ‘‘The women 
did not begin to sweat until the calorimetric temperature 
was two degrees above the threshold for sweating in the 
men, and the amount of sweating was less. The lower 
skin temperature of the women in the cold is apparently 
due to a thicker insulating layer of superficial tissue.’’ 
Up to temperatures of about 81 degrees Fahrenheit, the 
heat production of the body for both men and women was 
essentially the same. Above that temperature the women 
showed a significant decrease in heat produced by their 
bodies. 


How blocks of different metals are being used to help 
to control high temperatures with thermostats was de- 
scribed by Drs. C. L. Thomas and Gustav Egloff, of the 
Universal Oil Products Company. These blocks are used 
for temperatures above 200 degrees Centigrade. A hole 
is drilled in the block and a porcelain rod is inserted. The 
differential contraction and expansion between the rod 
and the metal block creates a tiny motion which, by levers, 
throws on and off switches that control temperature. 
Aluminum blocks are used for temperatures up to 500 de- 
grees Centigrade, while aluminum bronze works up to 800 
degrees. Stainless steel (18 per cent. chromium and 8 
per cent. nickel) is used for temperatures up to 1,000 
degrees Centigrade. 


ITEMS 


ScIENTIFIC research has become ‘so important to Amer- 
ican industry that it is something to advertise instead of 
an activity that is kept hidden, Dr. Harrison E. Howe, 
editor of Industrial and Engineering Chemistry, the jour- 
nal of the American Chemical Society, told the Ohio State 
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University Research Foundation’s Fourth Industrial 
Research Confere=:ce on November 4. In the past twenty- 
five years research has produced so many new products 
and earned so much money for important industries that 
now some chemical concerns invest 7 per cent. of their 
gross sales in hiring brains and equipment to renew con- 
tinuously their business. About $100,000,000 is spent 
annually in America for industrial research, Dr. Howe 
estimated. If the cost of development of research find- 
ings into commercial processes and products were in- 
cluded, this figure would probably be doubled. Now there 
are over 2,000 laboratories doing industrial research, com- 
pared with a hundred or so a couple of decades ago. 


THE San Francisco and the New York World’s Fairs 
have enabled science to make its greatest analysis of deaf- 
ness among the population ever undertaken, H. C. Mont- 
gomery, of the Bell Telephone Laboratories, reported to 
the meeting of the Acoustical Society of America at Iowa 
City on November 4. Over half a million people took 
the hearing tests at the telephone exhibits of the fairs. 
The largest previous survey on deafness was that vf the 
U. 8S. Public Health Service in 1936, which studied the re- 
sults on 9,000 persons. If the World-Fair visitors are a 
fair sample of the population, then eight people out of 
every thousand you meet have difficulty in hearing direct 
conversation. Forty people out of a thousand have trou- 
ble hearing in auditoriums. Only one in 400 will have 
difficulty in hearing over a telephone. 


More food value per potato, per egg, per any-food-unit 
will be the objective of a new program of basic research 
initiated by the U. S. Department of Agriculture, to be 
centered on land adjacent to Cornell University, and to 
be conducted under the supervision of Dr. L. A. Maynard, 
professor and head of the laboratory of animal nutrition 
at Cornell. Hitherto, researches aimed at increasing agri- 
cultural production have striven primarily to boost the 
quantity of plant or animal material to be obtained from 
a given acreage. The new program will have as its first 
objective the improvement in quality, in terms of availa- 
bility in human digestion and nutrition. First thing to 
be undertaken, according to the new plan, will be an in- 
vestigation of scii minerals as they affect the yield and 
quality of crops. Scheduled for examination are not only 
the major mineral nutrients, like phosphorus, but also the 
so-called trace elements like cobalt, manganese and boron, 
which are necessary for good plant and animal health, but 
which need be present in only a few parts per million of 
the soil water. 


‘*CRAZY TOP,’’ a recently discovered disease of corn, 
has been found afflicting stalks in the wetter parts of fields 
in Iowa, Illinois and Indiana, Dr. Benjamin Koehler, of 
the Illinois Agricultural Experiment Station, reports in 
Phytopathology. The disease, cause of which is still un- 
known, changes the normal tassel at the top of the stalk 
into a mass of small, branching stems and leaves. Some- 
times the ear is affected as well. Search for a possible 
causal organism has been hampered by the fact that the 
abnormal stalks were not noticed until late in the season. 
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NEW LRM BALOPTICON for Lantern Slides and Opaque Material 


TWO NEW BALOPTICONS 
With Three Desirable Features 


Tue new Balopticons ERM and LRM have three 
outstanding advantages. First—Standard Bausch & 
Lomb Optical Quality,—brilliantly sharp screen im- 
ages of projected material under actual class room 
conditions. 

Second—An improved Built-In Blower-Cooling 
System of high efficiency. The blower in these two 
new Balopticons is completely enclosed. It is located 
in front of the base and forces a current of cold air 
over the material being projected. This cooling sys- 
tem is out of the way of the operator, and does not 


BAUSCH 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION «©§ © 


hinder access to any part of the projector while in use. 

Third—An improved object holder for opaque ma- 
terial, permitting projection of 6” x 634” areas. A 
special feature of this holder is its freedom from ob- 
structions that would interfere with the projection of 
selected portions of large sheets, maps or drawings. 
The door is provided for the placing of solid objects 
in the projection area. 

A new folder E-132 describing these two models 
in detail will be sent on request, Bausch & Lomb 
Optical Co., 642 St. Paul Street, Rochester, N. Y. 
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NEW WILEY BOOKS 


in the Field of Statistics 3 

A | 
ELEMENTS OF | 
STATISTICAL REASONING (August 1939) ms 


By ALAN E. TRELOAR, Assistant Professor, Division of Biostatistics, 4 
Medical School, University of Minnesota. z 
This book offers a clear, straightforward exposition of statistical prin- 
ciples. The first part of the book treats the more classical material of 
statistics in rather complete detail. The remainder discusses more briefly 
the application of statistical principles and methods to the designing of 
experiments. 


261 pages 73 illustrations 6 by 9 $3.25 eas 


STATISTICAL DICTIONARY 
OF TERMS AND SYMBOLS (September 1939) 


By ALBERT K. KURTZ, Life Insurance Sales Research Bureau, Hart- 
ford, Conn., and HAROLD A. EDGERTON, Assistant Professor of Psy- 
chology, The Ohio State University. 


Complete definitions of about 2,100 statistical terms. Clarity is achieved 
not only by care in the preparation of the definition itself but also by the . 
use of illustrative statements, examples, and references to related terms. xe 


191 pages 43 by 7 $2.00 } 


METHODS OF 
STATISTICAL ANALYSIS (March 1939) a 


By C. H. GOULDEN, Honorary Lecturer in Statistics, University of 
Manitoba. 

A well-balanced, concise presentation of statistical methods for biological 
research work. The book is designed for the use of those who have studied 
as a prerequisite a moderate amount of general theory and principles. It 2 
is the only book that offers comprehensive material for laboratory work. . 


277 pages 15 illustrations § by 9 $3.50 


AN INTRODUCTION TO MODERN 
STATISTICAL METHODS (January 1939) 


By PAUL R. RIDER, Associate Professor of Mathematics, Washington i 
University. 
A discussion and explanation of the most widely used statistical methods 
developed by R. A. Fisher. Their application is illustrated by compara- 
tively simple numerical examples. Fundamental classical concepts are 


Se. developed and an insight is given into the more modern methods. 
\a- 220 pages 13 illustrations 6 by 9 $2.75 
A 


b- ELEMENTARY MATHEMATICAL | 
of STATISTICS (September 1939) ‘ 


BS. By WILLIAM DOWELL BATEN, Associate Professor of Mathematics, = 

>ts Michigan State College. 
A well-balanced textbook for economics and business statistics students, i 

els for social science students or for students specializing in the natural sci- 

b ences. The book attempts to develop formulas and fundamental relations “ 

. by the use of very simple algebra, trigonometry and analytical geometry. . 
330 pages 54 by 84 $3.00 


JOHN WILEY SONS, INC. 
440 FOURTH AVENUE, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CENTRIFUGE FOR TESTING MINES AND 
BRIDGES IN NEW COLUMBIA SCHOOL 
OF ENGINEERING RESEARCH 

AT Columbia University’s School of Engineering, cele- 
brating its seventy-fifth anniversary, a centrifuge method 
of engineering testing will be demonstrated publicly for 
the first time on November 10. 

Professor Philip B. Bucky, of the Columbia School of 
Mines, and his students have built an enormous centri- 
fuge in which can be placed models of the underground 
workings of a mine or models of bridges built to scale 
using transparent bakelite plastic. These structures are 
whirled faster and faster in the centrifuge merry-go-round, 
and as they whirl the centrifugal force stresses them and 
thus tests them. A force of 2,000 times gravity is created. 

In the case of the mine structure, the problem is to find 
just how far miners can go in cutting holes in the rock 
they are mining. Holes might cause the rock to smash to 
bits under the thousands of tons of other rock pushing 
down from above. The stress built up in the centrifuge 
substitutes for the real stress that might be encountered 
under actual working conditions. The miniature block of 
rock collapses when the speed is high enough, just as the 
real mine would under the force of gravity. Professor 


- Bucky can thus tell the mining engineers in a real mine 


how far they dare have the miners go with safety. 

Light is used to measure the stress in the whirling 
bridge models. Polarized light, light that vibrates in 
one direction only, from a powerful mercury are lamp, is 
flashed on and off so rapidly in exact synchronism with 


the centrifuge that the transparent model bridge is seen: 


as though it were standing still. Bands of light and dark 
move through the model and these photo-elastie fringes 
enable the Columbia engineers to calculate just how and 
where a real bridge of that same design will be stressed 
in actual service.—WaATSON Davis. 


FLICKERING SEARCHLIGHT BEAM FOR 
THE STUDY OF THE ATMOSPHERE 
THE piercing, puzzling searchlight beam which mystified 
residents of northwest Washington last summer on moon- 
less, dark and clear nights was explained on November 12 


‘at the meeting of the Philosophical Society of Washing- 


ton by Ellis A. Johnson, of the Carnegie Institution of 
Washington. 

No ordinary searchlight beam was that seen by Wash- 
ingtonians. Its brilliant beam flickered ten times a sec- 
ond and identified it, for scientific research, so that its 
scattering at heights of as much as 24.8 miles could be 
detected. 

The experiments, Mr. Johnson reported, seek to probe 
the upper atmosphere for its secrets of temperature, 
density, presence of clouds and other important informa- 
tion at heights which are beyond the reach of strato- 
sphere flights with balloons. Moreover, the new search- 
light experiments tap that region of space lower than the 
radio reflecting layers in the ionosphere. The new tech- 


nique thus investigates the ‘‘no man’s land’’ of th, 
atmosphere. 

While the current experiments have been preliminary 
seeking mostly to show the feasibility of the method, they 
indicate that studies can be carried out on the height of 
water vapor in the atmosphere, the amount of turbulence. 
the winds, dust, fluorescence and absorption of these upper 
altitudes up to nearly 20 miles. Actual measurements 
have been carried out at this height and it was found that 
the beam itself could be detected up to 40 kilometers, o 
about 24.8 miles. 

In outline the searchlight experiment is simple. The 
beam of a great searchlight was directly upward and ma¢ | 
to flicker (modulate) about ten times a second by an auto. 
matic Venetian blind type of shutter. Some three and, 
half miles away was placed a large mirror, containing 
at its focus a photoelectric cell. This mirror pivoted 
upward and caught light scattered from the beam in the 
sky. The photoelectric current generated by this scat 
tered light was amplified in a special radio amplifier é. 
veloped by Mr. Johnson, which is so sensitive that it can 
detect currents of only .000,000,000,000,000,032 amperes, 
From the geometry of the searchlight and the receiving 
mirror the altitudes at which the beam is studied can le 
calculated. The modulated, flickering nature of the light 
makes it possible to differentiate it from the general 
background light of the night sky. Even so, it was neces- 
sary to work only on clear nights without moonlight and 
at times when there was little haze at low altitudes. The 
experiments indicate that with a 60-inch searchlight and 
a 60-inch mirror as a receiver, the study of the uppa 
atmosphere could be pushed to 90 kilometers, or nearly 
56 miles. 


THE TRANSMUTATION OF PLATINUM 
INTO GOLD 


THE ancient alchemists used to talk of transmuting bas 
metals into gold, but in results accomplished little. 11- 
vestigators at Columbia University, as a demonstratio 
stunt, achieved a transmutation of the elements whiti 
results in gold. The starting point was not base metali 
but precious platinum. 

The occasion was the seventy-fifth anniversary of (0 
lumbia University School of Engineering, which wa 
founded as the first School of Mines in the United State 
The modern alchemists were Dean George B. Pegram, #! 
the Columbia Graduate Faculties, and Professor Johu } 
Dunning, of the department of physics. 

The :method was to place platinum for some hours net 
a long glass tube containing a small amount of radivl 
which emitted atomic particles that, by bombardimel 
turned platinum of atomic weight 195.25 into gold @ 
atomic weight 197.2. The radioactive gold in tu 


emitted particles which alone made possible the detectid 
of the transmutation. 

Other demonstrations included: The detection of radi 
active sodium in the human body and its circulation ; 
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ANNUAL EXHIBITION OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


Civic Auditorium, Columbus, Ohio 
| December 27-30, 1939 


The following advertisers in SCIENCE have contracted for space 


Bakelite Corporation 
Bausch & Lomb Optical Co. 
The Blakiston Company 
Central Scientific Co. 
Chicago Apparatus Company 
The University of Chicago Press 
Clay-Adams Co., Inc. 

The Coleman & Bell Co. 
Denoyer-Geppert Co. 
Eastman Kodak Company 
Gradwohl Laboratories 

The Graf-Apsco Co. 


Full information will be sent on request in regard to the exhibition including a list 
of those who have participated in past years. 
rector of Exhibits, 3941 Grand Central Terminal, New York, N. Y. 


Leeds & Northrup Company 
McGraw-Hill Book Company, Inc. 
The Macmillan Company 

Merck & Co., Inc. 

Prentice-Hall, Inc. 

W. B. Saunders Company 

The Science Press Printing Co. 
Spencer Lens Company 

W. M. Welch Scientific Co. 

John Wiley & Son, Inc. 

The Williams & Wilkins Company 


Applications should be made to the Di- 
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AMERICAN PHILOSOPHICAL SOCIETY 
PUBLICATIONS 


THE COMPOSITION OF ANCIENT 
GREEK BRONZE COINS 


By 
Earle Radcliffe Caley 


Assistant Professor of Chemistry 
Princeton University 
(MEMOIRS, XI, 208 Pages (6x 914), 4 Plates) 
Paper, $2.50 
Order from 


American Philosophical Society 
Independence Square 
Philadelphia. 
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Wish to purchase complete series of: 


Soil Science, 

Experiment Station Record, 

Phytopathology, 

Journal of Dairy Science, 

Journal of Heredity, 

Journal of Amer. Soc. of Agronomy, 

Review of Appl. Entomology, 

Journal of Economic Entomology, 

Micology, 

Zeitschrift fuer anorganische & allgemeine Chemie, 
vols, 1-117, 

Annalen der Physik, 1915-1920, 

Heitechanas fuer physikalische Chemie, A 133-145, B 

Zeitschrift fuer angewandte Chemie, vols. 2-12 & 
9-51, 

Berichte der deutschen chemischen Gesellschaft Gen- 
eral Register 1888-1937. 


Reply to B. WESTERMANN C0O., INC., 
20 West 48th Street, New York, N. Y. 
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KARCITE 
SINKS 


1—They are molded in one piece, 
from a ceramic body of fine 
uniform texture, the pores of 
which are filled with an im- 
pregnant that imparts to it its 
grayish black color. It is hard, 
dense and virtually non-ab- 
sorbent. 

2—They are free from distortion 
—inert to solvents. 

3—They will not crack or break 
under ordinary weights or 
thermal shocks. 


Send for Free 
KARCITE CATALOG 


Karcite Sink 
No. 8-600 


There are now 39 standard designs of 
molded one-piece Karcite Sinks avail- 
able. When ordering laboratory furni- 
ture, specify Karcite Molded Ceramic 
Sinks.. Karcite Sinks resist abrasion, 
do not chip easily, are lighter, stronger, 
easier to clean. Write for free Karcite 
Catalog and Prices. 
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C. G. Camppett, Pres. and Gen. Mar. 

801 Lincoln St., Kewaunee, Wis. 
Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1208 Madison St., Evanston, Il. 

Representatives in Principal Cities 


ey 
t 
ce, 
Der 4 
nts 
hat 
The 
ade 
ito- 
d a 
‘ing 
ited 
the 
ct 
de- 
cal 
ving 
n be 
ight 
eral 
eces- 
and 
The 
| 
| 


10 SCIENCE—SUPPLEMENT 


the blood; the collapse of a model subterranean mine 
roof structure by whirling it in a centrifuge to simulate 
the force of gravity in a real mine; the crushing of an 
eight-foot brick masonry pier in the compression testing 
machine of the school.of engineering; the demonstration 
of water seepage under power dams and through various 
types of soil structures; a demonstration of the manufac- 
ture of isotopes by Professor Harold C. Urey. 


SOLAR RADIATION 

TRAPPING the heat of the sun as it falls on the roof of 
a house and storing it in the basement for future use is 
to be attempted at the Massachusetts Institute of Tech- 
nology soon, as part of a long-range program on the possi- 
bilities of using solar radiation as a direct source of 
energy. 

An experimental house, which it is planned to heat 
during the winter, air condition during the summer and 
possibly even supply with power, all with the energy of 
sunlight, has already been constructed and the research 
is expected to begin at once. 

One of the major features of the house is a large, well- 
insulated water storage tank which is to be used in ironing 
out the fluctuations in heat which are inevitable with a 
source as variable as the sun. The heating system is 
based on a method of forcing air either over the hot sur- 
face of the tank or through the coils of a refrigeration 
system which is also to be run on energy stolen from the 
sun. 

Professor Hoyt C. Hottel, who is in charge of the pro- 
gram, plans to try several types of ‘‘heat traps,’’ or 
energy collectors, during the research. First attention 
will be devoted to a shallow, box-like device which will be 
placed in a recess in the building’s roof. For a bottom 
this box has a thin sheet of metal, painted black to absorb 
as much of the sun’s heat as possible. Firmly fixed to 
this bottom is a series of small, thin-walled metal tubes 
which are to be heated by contact with the sheet and which 
will then pass this heat on to water circulating through 
them. This box has a series of glass covers, separated 
by dead air, through which nearly all the sunlight can pass 
but through which little heat can escape back to the out- 
side. The sunlight, as it strikes the metal sheet, is con- 
verted into heat and the whole arrangement has a layer 
of mineral wool beneath it to prevent heat escape in that 
direction. The warm water in the coils is then piped, 
through carefully insulated tubes, to the well-insulated 
storage tank where the engineers expect to keep it hot 
anywhere from a few weeks to six months, depending on 
the size of the tank. 

The best size for these units, the most heat-absorbent 
paint, the most effective number of glass plates and the 
best angle at which to slope the roof are among the prob- 
lems to be investigated. Professor Hottel emphasized 
that he and his colleagues are well aware that the amount 
of solar heat in New England would make domestic heat- 
ing by solar radiation uneconomical in comparison with 
other heat sources, but there is sufficient sunshine in this 
region to test the efficiency of heating systems for those 
localities where the climate is less rigorous. 

The research is one of several projects planned at the 


Massachusetts’ Institute under the terms of a gitt y 
nearly $650,000 from Dr. Godfrey L. Cabot, of Bostonj 
‘<for research on the utilization of solar radiation fo; Jim 
tasks of man.’’ 


INSULATION AND HEAT LOSS 
ADEQUATE insulation of a house against heat loss ¢) 
eut the fuel bill nearly in half, E. 8. Draper, directo, 
the department of regional planning studies of the Ty 
nessee Valley Authority, reported at the meeting in Ng 
York on November 6 of the Committee on Hygiene , 
Housing of the American Public Health Association, 

Mr. Draper announced at the same time that a sinjj 
heater practical for central heating of small houses, iy 
proved after tests in a TVA house at the Gilbertsville Dy 
construction community, is now in production for 4 
open market. 

The insulation studies were carried out in two identiy 
four-room houses in the Hiwassee Dam construction coy 
munity. Installation of electrical heaters made it » 
sible to record with great accuracy the heat loss in { 
two houses. One of them was insulated throughout 
wool bats in the walls and over the ceiling and an insil 
tion board under the floor joists. Both houses had ba 
doors weatherstripped. Both families were held to { 
same schedule of window-opening in bedrooms at nigi 
windows closed by day, and the heaters were turned 
and off at the same time. The reduction in total heat |g 
in the insulated house was 44.75 per cent. Cost of i 
sulation, including labor and materials, was about $200, 

The simple heater described by Mr. Draper was 
signed to effect a reduction in the capital cost of cent 
warm air heating over that of installing the warm : 
furnaces then available on the market. The object ¥ 
to have a primary heat source (without provision for 
filtering or humidification) placed in an exceptional 
small first floor heating chamber centrally located so th 
it might service all rooms of a small house without | 
usual extensive system and basement. 


COMETS 

THE discovery of a new and unexpected twelfth mag 
tude comet on November 1 by Clarence L. Friené, 
Escondido, Calif., brings to twelve the number of coll 
which so far have been sighted by astronomers dum 
1939. Seven of these comets have been of the perit 
type which return to the region of the sun and earl 
regular intervals which astronomers tan) calculate # 
rately. As might be expected, professional astronom 
working in large observatories rediscovered all thes 
turning comets. 

Of the five new and unexpected comets found s0 
this year, two have been found by amateur astron0l@para; 
two jointly by an amateur and a professional and ODM the | 
a professional astronomer alone. fess 

The significant mark of the new Friend comet 29,00) 
rapid motion. From its originally discovered positiilne } 
the ‘‘keystone’’ of Hercules near right ascension 16 l4MBke y; 


52.9 minutes and declination plus 34 degrees, three @impto] 
utes, it is moving rapidly east and south. 
The first comet of 1939 was the unexpected one ‘ 
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pveMBER 17, 1939 
pjependently on January 19 by Kosik, professional ob- 
wer at Tashkent Observatory, U.S.S.R., and Leslie C. 
t, Delphos, Ohio, an amateur who has discovered 


ft of 
pltie 
en comets. 

The second comet of the year was the return of the 
pus Winnecke comet found on March 17 by Dr. H. M,. 
fers, of Lick Observatory. This is comet 1939 ¢. 

$8 CE Qn March 17, too, Dr. Y. Vaisala, director of the ob- 
tor fi vatory at the University of Turku, Finland, reported 
e Ta. discovery on asteroid photographic plates of a new 
0 NeWibnct. The Vaisala comet was granted designation 1939 b. 
che (fim (Qn April 18 was found comet 1939 d, a new comet and 
of the ‘*most discovered’? of all the year. First 
simpl ported by a professional observer, Hassel, at Oslo, Nor- 
°3, iy, it was later found that two Russian amateurs, Jurlof 
le Daf] Achmarof, had discovered it just ahead of him. / 
or th iple name, the Jurlof-Achmarof-Hassel comet, was thus 
signed. Many observers all over the world reported 
lentie@Mjependent discoveries of this comet for some days fol- 
Con 


wing. 
it pa » reappearance of the Kopff periodic comet (1939 e) 
in tills announced by Professor G. Van Biesbroeck, of Yerkes 
Out WMservatory of the University of Chicago, on April 22. 
insti The periodie Sehwassmann-Wachmann comet (1939 f) 
1d Does found anew by the professional observer Jackson, at 
to iBhannesburg, S. A., on June 12. 
Periodie comet Brooks II (1939 g) was found by Dr. 
ned @M M. Jeffers, at Lick, shortly afterward. 
eat ln July 28 the new comet 1939 h was discovered by the 
. Of Hench amateur astronomer Roger Rigollet, a variable 
$200.0 observer. 
vas GiOn July 31 came the one comet discovery of the year 
Cent@ich has not yet been confirmed. This was the announce- 
um Gent of a seventh magnitude comet by the professional 
ect Wiserver Kaminsky at Tashkent Observatory, U.S.S.R. 
for Mile reported seen from Italy, also, the comet could 
tion: be located by astronomers elsewhere, and it has not 
80 tt been given a number designation. 
out GaiPeriodic comet Tuttle reappeared on August 14 when 
.H. M. Jeffers, of Lick Observatory, found it on a 
otograph taken with the 36-inch Crossley reflector. It 
s received designation 1939 i. 
September was without comet discoveries, but on Oc- 
end, Mer 14 Professor G. Van Biesbroeck, of Yerkes Observa- 
Comm, announeed the reappearance of the Giacobini-Zinner 
dum net. This is comet 1939 j. 
peri"@On the same astronomical announcement card listing the 
arth Friend eomet is the reported rediscovery of the Faye 
'e Mriodic comet by Dr. H. M. Jeffers, of Lick Observatory, 


November 3.—Rosert D. Porrer. 
hese 
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ITEMS 

| 80 successful operation of the experimental 
nmMieparatus was obtained by the substratosphere expedition 
| ont the University of Chicago on October 23, according to 

fessor Arthur H. Compton, of the university. Rising 
at “I 129,000 feet, while scientists breathed oxygen, the air- 
sitiiiMine bore aloft a Wilson cloud chamber apparatus to 
6 L@Rke visible the tracks of the cosmie ray particles. Dr. 
ree “Mpton said that ‘‘ Preliminary findings show the pres- 


; e of cosmic ray tracks for every expansion of the cloud 
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chamber at altitudes of over 20,000 feet as compared with 
the rate occurrence of the tracks at sea level.’’ The 
major effort of the expedition was to find and study 
‘‘slow’’ mesotron particles, the heavyweight charged par- 
ticles, some 160 times as massive as ordinary electrons. 
The rate of mesotron production near 30,000 feet was very 
greatly increased. Professor Compton directed the flight 
by radio from the ground. In the plane, running the 
apparatus, were his assistants, Drs. Gerhardt Herzog and 
Winston Bostwick. 


WARM-BLOODED animals can be sent into hibernation 
artificially by injecting insulin, or a combination of insulin 
and magnesium chloride, into their veins, according to Dr. 
Paavo Suomalainen, of the Helsinki Biochemical Insti- 
tute. Working with European hedgehogs, Dr. Suo- 
malainen found that the injections caused a drop in 
blood sugar content to less than half normal, and produced 
the cold-blooded state characteristic of warm-blooded ani- 
mals in hibernation. The animals remained asleep as 
long as he kept them in a refrigerator, at temperatures 
around freezing point. When he removed them to a warm 
room, at a temperature of from 70 to 75 degrees Fahren- 
heit, they awoke and returned to the normal warm-blooded 
state. 


BACTERIA have been shown to be able to change the eye 
color in Drosophila, or fruit flies, in experiments reported 
by Dr. Edward L. Tatum, of Stanford University, who 
has been working on a project financed by the Rockefeller 
Foundation. Such changes have hitherto been considered 
to be a monopoly of genes, or hereditary units within the 
cells of the insects themselves. The change, from white to 
brown color in the eyes, is brought about by a hormone pro- 
duced by the bacteria, working in conjunction with trypto- 
phane, an amino acid which is part of the flies’ diet. The 
bacteria-produced hormone seems to be identical with a 
hormone produced by the flies, under certain conditions. 
Dr. Tatum made his discovery when the tryptophane used 
in feeding his fruit flies became contaminated with a still 
unnamed species of bacterium. 


Par rubber trees are being tried out in three nurseries 
at different altitudes in the Ethiopian highlands, in the 
hope of eventually making Italy independent of foreign 
sources of rubber. The plantings at the lowest altitude, 
at Gambela (2,000 feet above sea-level), have been most 
successful; the seedlings have reached a height of about 
two feet in the first year after sowing. 


DINOSAURS may have died out because the world got 
too hot for them, not because it became too cold as com- 
monly conjectured. This reversal of the usually accepted 
theory of dinosaurian extinction is suggested by Dr. Ray- 
mond B. Cowles of the University of California at Los 
Angeles. Dr. Cowles bases his theory on the known facts 
about present-day reptiles, distant cousins of the dead 
giants of the Mesozoic. Reptiles become sluggish when 
chilled, but when over-heated they die outright, even the 
lizards that are supposed to be happiest on a hot rock, he 
says. Any temperature above 98.6 degrees Fahrenheit 
is bad for them. 
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ABSORPTION CELLS 


With Optical Flats Fused On 


Windows Flat Over Entire Area 
to Within 6 Wavelengths 


Parallelism of liquid-glass 
interfaces is + 0.01 mm. in 
high-precision cells and 
+ 0.025 mm. in standard 
cells. 


Parallelism of the faces of 
each window is +10 min- 
utes. 


Actual mean length marked 
on each cell to nearest 
0.001 mm. 


Actual mean length be- 
tween faces of windows 
is +1% or + 0.005 mm. of 


the nominal length. Pyrex Bodies with Pyrex 


or Corex “D” Windows. 


Cells matched to + 0.01 mm. Fused Quartz Bodies and 
are obtainable. Windows. 


12 Styles @ 387 Standard Sizes 
Write for Bulletin 1170A 


AMERICAN INSTRUMENT CO. 


8010_GEORGIA AVENUE - SILVER SPRING, MARYLAND 


The Standard for 
Microscope Glass 


Gold Seal 
Microscope 
Slides and 
Cover 
Glasses 


Crystal Clear 
Non-Corrosive 
Will Not Fog 


MADE IN U.S. A. 


Microscopic work demands glass of unusual clarity. Gold 
Seal Slides and Cover Glasses are made from glass practically 
free from alkali. They attain a precise and uniform thinness 
of plane surface. Therefore, Gold Seal offers an unusual 
degree of crystal clarity. Further, Gold Seal is guaranteed 
against corrosion, fogging or any imperfection. Specify 
Gold Seal Slides and Cover Glasses. Bact 


CLAY-ADAMS CO." 


COMPLETE 
STOCKS 


PYREX 
GLASSWARE 


@ When you specify Pyrex you may be confid 


that your laboratory ware is mechanically stro m 
thermally safe and chemically stable. TM »| 
strength and stability, which have been sig 
tifically balanced, make it the preferred g! di 


ware for all-around use in every lavoratory t 
respects maximum economy and efficiency. Ti 
is why the Chicago Apparatus Company at 
times maintains complete stocks of Pyrex be 
ers, combustion tubing, flasks of all types 1 
sizes, retorts, ignition and test tubes, etc. 


Why not inspect your laboratory now. ? 


haps you will find that important experime W 
or complex research efforts are being hampe wl 
through faulty or inadequate glassware of te: 
right size and design. If so, reach for y@™m jl] 
Chicago Apparatus Company Catalog. Throw yo 


it’s complete listing of Pyrex Glassware as ¥ 
as that of other leading American brands} 
will find the answer to every glassware wall 

need. 


Your Chicago Apparatus Company catalog Ay 
resents over three decades of experience it Z 
science laboratory supply business. You@™ 
depend on it, therefore, as being a comply the 
authoritative and economical source of Summ {},, 
as well as a most valuable source of infom me 
tion. It will profit you to use it regularly. ph 


1735 NORTH ASHLAND AVENUE. 
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Four New Books of Unusual Significance 


SOIL CONSERVATION 


By Hueo Hammonp Bennett, Chief, Soil Conservation Service, U. S. Department of Agri- 
culture. McGraw-Hill Series in Geography. 968 pages,6x9. $6.00 


In this pioneering work one of the foremost authorities in the field gives a detailed treatment of every 
aspect of the subject of land loss owing to soil erosion—the progressive waste of productive earth 
under the wash of rain and the sweep of wind, with its broad implications of social and economic 
decline. In the second half of the book the author discusses measures of soil defense in a program 
of national conservation action. Among the topics discussed are: the relation of erosion to soil type, 
to slope, to cover, to climate; the rates at which erosion proceeds on various kinds of land under 
different kinds of use; the areas affected; the effects on crop yields, agricultural stability, and hu- 
man welfare; and the variety of ills attendant on the waste of soil and water. 


PRINCIPLES OF MINERAL DRESSING 


By AntornE M. GaupIn, Massachusetts Institute of Technology. 542 pages,6x9. $5.00 


Approaching the subject from the unit-process point of view, the author analyzes each process in 
turn on the basis of its physical and chemical principles. Thus an intimate picture is given of each 
unit process, in which it is dissected into its component elements belonging in the fields of physies, 
mechanics, hydraulics, physical chemistry, and organic chemistry. The chapters dealing with the 
philosophy of grinding and crushing are new, and new material is presented on theory of screening, 
mechanies of solids moving in fluids, heavy-fluid separation, jigging and tabling, flocculation and 
dispersion, ete. | 


GEOMORPHOLOGY. 


8 4 An Introduction to the Study of Landscapes. 


By A. K. Lopecx, Columbia University. 731 pages,6x9. $4.50 


Written by a recognized authority on the subject, Geomorphology is being hailed by teachers every- 
mpm Where as a masterpiece—the most carefully planned, logically organized, and beautifully illustrated 
of @™@ text in the field. Features most frequently commented upon include: the unique arrangement of 
ot yam illustrative and textual materials; the collections of questions, study topies and other valuable class- 
hrow@l room aids; and the large number of striking photographs and diagrams from worldwide sources. 


vil’ GEOLOGY. Principles and Processes. 


By H. Emmons, Georce A. Turret, and Cuinton R. Staurrer, University of Min- 
nesota, and Ira S. ALLISON, Oregon State College. Second edition. 451 pages, 6x9. $3.75 


08 An immediate success, the new second edition of this outstanding text has already been adopted by 
rou@m Sixty-five colleges and universities, and the list is steadily growing. Teachers like the book because 
mplam the authors have retold the old geologic stories with freshness and vigor, while maintaining a 
SU thorough, balanced treatment of all essential topics. In revising the book the authors have made 
many changes in arrangement and material, and the text is now better suited to the first course in 
physical geology. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MESOTRONS 
(Copyright, 1939, by Science Service) 

MEsoTRONS, the fiercely energetic particles generated 
by cosmic rays far up in the stratosphere, ‘‘commit sui- 
cide’’ on their way to earth. 

They dash in uncountable hordes from their high birth- 
place toward sea-level, but on the way more than half of 
them disappear. That much was known. What was not 
known was whether they died from collisions with the 
atmosphere or from some other cause. 

An elaborate series of experiments conducted all the 
way from Chicago to the top of 14,259-foot Mount Evans, 
where the world’s highest laboratory is situated, has estab- 
lished that the mesotrons disintegrate according to a fixed 
schedule or life-span which seems largely independent of 
outside conditions. 

Their suicidal impulse resembles that of the disintegra- 
tion of radium, which is subject to no outside conditions 
possible for man to establish. 

Dr. Bruno Rossi, the Italian physicist now a research 
fellow of the University of Chicago, and head of the party 
that made the experiments, computes the average life-span 
of a mesotron, dashing toward earth at a speed approach- 
ing that of light, as 27/10,000,000th of a second. He 
plans to return to the mountains with more equipment next 
summer, for further investigation into the nature of meso- 
trons and of cosmic rays. He and his party, which in- 
cluded Professors J. Barton Hoag, Winston Bostick and 
O. E. Polk, of the University of Chicago, and Professor 
Norman Hilberry, of New York University, brought an 
ordinary old school bus from Chicago to Mount Evans. 

On its floor was installed a ton and a half of equipment. 
It included three cosmic-ray counters, with five inches of 
lead on top to insure that only the powerful mesotrons 
would get through. Boxes contained several hundred 
pounds of powdered graphite. 

Observations were taken at Chicago, elevation 580 feet; 
Denver University campus, 5,200 feet; Echo Lake, west 
of Denver on the flanks of Mount Evans, 10,816 feet, 
and at the top of the mountain at the cosmic ray labora- 
tory of Denver University, 14,259 feet. At Chicago, the 
counters clicked at the rate of 5 a minute; at Denver, 7; 
at Echo Lake between 9 and 10, and at the top of the 
mountain, 12. This only confirmed previous observations, 
whick showed more mesotrons at high atmospheric levels. 

When the last court had been checked and re-checked 
at the top of the mountains, the observers heaped graphite, 
in deep trays, on top of the counters until there was a 
layer 55 centimeters thick or obout 20 inches. This thick- 
ness was calculated to represent the same amount of mass 
as that contained in the air blanket, 3,641 feet thick, be- 
tween the top of the peak and the altitude of Echo Lake. 

Now, to reach the counters, the mesotrons would have to 
pass through the same mass, but they could pass in much 
less time. If the number of mesotrons now registered 
remained more numerous, it would show that many meso- 
trons passed successfully through the mass. But it would 


also show that many of them disintegrated in the greaje 
time—short as it seems by ordinary measurements—th 
it takes them to travel through 3,641 feet of air rathe 
than 20 inches of graphite. 

The clicks at the mountain-top decreased to about 11 q 
minute, but there were still more than the 10 a minute 
registered at Echo Lake. Some mesotrons, therefore, 
‘commit suicide’’ without outside impulsion, on the way | 
down to earth. 

THE CAUSE OF SPRUE 
(Copyright, 1939, by Science. Service) 

A NEW theory of the cause of sprue, serious disease of 
the tropics which also occurs in the United States anj 
other temperate regions, was announced by Dr. Edward 
B. Vedder, of the George Washington Medical School, 
at the opening session on November 21 of the American J 
Society of Tropical Medicine, meeting at Memphis. 

Sprue, Dr. Vedder believes, is caused by a failure of & 
the tiny but powerful pituitary gland at the base of the 
brain. This little gland produces a number of hormones, 
among them one called prolactin, which stimulates milk 
secretion, and which also has an effect on the digestive 
tract. It is lack of this hormone which Dr, Vedder be- 
lieves causes sprue, and he would like physicians to try 
the hormone as a remedy for their sprue patients. Most 
effective remedies for sprue at present are liver extract or 
some other source of the vitamin B, complex, but Dr. 
Vedder believes the gland hormone would prove a better 
remedy. 

Sore mouth, anemia and digestive disorder are char- 
acteristic symptoms of sprue. The digestive disorders set 
up a vicious cycle, because the sprue patient, already un- 
able to absorb enough of the B vitamins, has more and 
more trouble getting enough of these vitamins which ie J 
needs to remedy his illness. In severe cases they must be 
given by hypodermic injections. A number of investiga- 
tors have concluded that the digestive disorder and vita- 
min deficiency were important parts of the picture, but no 
satisfactory explanation for what starts the vicious cycle 
has hitherto been. forthcoming. 

The start of the digestive disorder, Dr. Vedder believes, 
is the failure of the anterior pituitary gland to produce 
enough prolactin to keep the digestive tract functioning | 
smoothly. Tropical service, he suggests, precipitates the 
pituitary gland failure in some persons, out ‘such gland 
failure may occur without the precipitating effect of long 
periods of tropical heat, which may explain the nearly 
two hundred eases of non-tropical sprue in medical 
records. 

GERM-FREE SURROUNDINGS FOR 
INFANTS 
(Copyright, 1939, by Science Service) 

Prorection for babies in maternity hospitals and ir 
fants’ homes, from the germs they unwittingly give each 
other, is a leading topic in the two-day colloquium 0 
newest progress in bacteriology now in progress at the 
University of Notre Dame. 


ay \ 
F 
pe 
4 
[ 


43 


the 


Novemser 24, 1939 SCIENCE—ADVERTISEMENTS 


On the Press 
The Gonococcus and Gonococcal Infection 


Describing new methods of diagnosis and treatment and the effectiveness of each, this volume is of spe- 
cial interest to both the research worker and the practitioner. It contains 32 papers, by 35 authors, presented 
as a symposium at the Milwaukee meeting of the Association in June, 1939. The following principal subdi- 
visions indicate the scope and thoroughness of the discussions. 


. General Statement of the Problem X. Diagnosis of Gonococcal Infection 
. Chemistry of the Gonococcus XI. Treatment of Gonococcal Infection—Bio- 


. Pathology of Gonococcal Infection XII. Treatment of Gonococcal Infection—Sul- 


I 

II 
III. Experimental Gonococcal Infection logic 
IV. 

V. Immunity in Gonococcal Infection fanilamide and Related Compounds 


VI. Gonococcus Carriers XIII. Treatment of Gonococcal Infection—Fever 
VII. Extragenital Gonococcal Infection Therapy B 
VIII. Biologic Side Effects XIV. Criteria for Cure in Gonococcal Infection 
IX. Epidemiology of Gonococcal Infection XV. Control of Gonococcal Infection 


Publication Committee 


Malcolm H. Soule, Chairman ; Charles M. Carpenter, Oscar F. Cox, C. Phillip Miller, 
Nels A. Nelson, R. A. Vonderlehr 


171 pages; 16 illustrations; cloth binding 
Prepublication price, $2.00; after December 15, 1939, $2.50 


Published by 


The Science Press, Lancaster, Pa., for 
The American Association for the Advancement of Science, 
Smithsonian Institution Building, Washington, D. C. 


| TAPE CHRONOGRAPHS 
CHRONOGRAPHS 
TUNING FORKS 


GAERTNER PRECISION 
CHRONOGRAPHS 


SPEEDS : 
1 to 1000 mm. per second 


RECORDINGS : 
Up to 120 events per second 


PRECISION CLOCKS 


DESCRIPTIVE BULLETIN ON REQUEST 


THE GAERTNER SCIENTIFIC CORPORATION 
1204 WRIGHTWOOD AVE. - CHICAGO, ILL. 
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Two principal systems to obtain this protection have 
been developed. In one, brought to its highest point by 
Professor James A. Reyniers, of Notre Dame, emphasis 
is placed on the complete isolation of all babies, brought 
about by keeping each one in a tiny room or cubicle, 
kept as germ-free as all imaginable precautions will insure. 

The other system, developed by Professor William F. 
Wells, of the University of Pennsylvania, depends on 
floods of ultra-violet radiation across doorways and other 
critical areas in the hospital, which massacre the germs as 
they float through the air. Both systems are now under 
full-scale practical test at a well-known home for babies. 

Animals and plants brought into the world without the 
contamination of germs, which is the fate of all ordinary 
living things, and kept germ-free throughout their lives, 
have been produced in Professor Reyniers’ laboratory, 
and adaptations of his technique, as well as other methods, 
are now in use by a number of research workers. In his 
method, the young guinea pigs or other laboratory ani- 
mals are born by Caesarian operation under completely 
aseptic conditions, within big tank-like cages where they 
are kept as long as necessary, receiving only sterile food, 
water and air. He has brought up guinea pigs, chickens 
and other animals from infancy to full growth, without 
their ever being invaded by a single discoverable germ. 

Getting germ-free plants is usuaily a simpler job, ac- 
cording to Dr. Philip R. White, of the Rockefeller Insti- 
tute laboratories at Princeton, N. J. The internal tissues 
of plants are usually naturally germ-free; it is a question 
simply of getting seeds out of a pod, or cutting tissues 
out of the inside of a stem or root, without their becoming 
contaminated. Many kinds of seeds have coats so re- 
sistant that they can be washed in effective antiseptic solu- 
tions without injuring the embryo plants which they con- 
tain. Dr. White described the method by which he ob- 
tains germ-free cuttings of roots, which he grows in flasks 
of nutrient fluid, maintaining them indefinitely without 
connection with any stems. In such cultures of non-green 
plant tissues he has proved that a little iron is as neces- 
sary to them as it is to the chlorophyll-containing leaves 
and green shoots. One part of iron in 10,000,000 of solu- 
tion makes all the difference between life and death to 
simple tissues. 

Other uses of germ-free techniques were set forth by Dr. 
R. W. Glaser, of the Rockefeller Institute, and by Dr. 
Oram Woolpert, of the Ohio State University. Also dis- 
cussed at the colloquium were exceedingly delicate mechan- 
ical devices, which make it possible to insert a single germ, 
or a germ-size dose of a drug or virus, into a single living 
cell, to study results on this smallest of all experimental 
bases. Applications of these techniques have been made 
to many practical problems in diseased conditions of plant 
and animal cells, as well as to cells in normal states of life 
and growth. 


RELATION OF QUARTZ DUST TO SILICOSIS 
(Copyright, 1939, by Science Service) 

MEDICAL men are now attacking the problem of silicosis 
by attaching a small transparent ‘‘window’’ to the ears 
of rabbits, it was reported to the meeting of the Air 
Hygiene Foundation by Dr. Eliot R. Clark, professor 


of anatomy of the University of Pennsylvania, and Dar. 
row E. Haagensen. 


A tiny sterile microscope viewing window, designed 
Dr. R. G. Williams, associate professor of anatomy at tif 


University of Pennsylvania, was attached last Apri ,, 
a rabbit’s ear. Inside is a space only 1/333 of an jing, 
thick in which the tissue of the ear could grow normally 


Last June minute specks of silica ranging in size from oy, 


to seven microns (a micron is 1/25,000 of an inch) yor 
placed on the tissue. A few particles up to 30 microng 
were also present. The cover was then placed over thg 
microscope chamber, and the tissue cells as they sough 
to live in the same environment with the silica have bec 
photographed daily. 


While the important research must be continued mug 


longer before final conclusions can be determined, it 4) 
ready appears that: 

1. A relatively stationary grouping has develope 
among living cells called macrophages which have iy 
gested, or taken in, the smaller particles of silica. 

2. The silica laden cells tend to be very sluggish by 
seem to move slightly from day to day. They show grow 
ing tendencies with occasional slow scattering and regroup 
ing. Some of the larger particles from 15 microns ay 
up in size appear to lie outside the cells and are not in 
fluenced by the tissue fluids. 


3. Connective tissue has grown into the chamber ag 


completely covered the observational area. As far as cal 
be determined the lymphatic capillaries are normal as j 
the rich blood vessel plexus. Not even a mild inflamm 
tory condition has appeared. 

In a separate report Dr. Clark described the histor 
of the use of observational ‘‘windows’’ placed ove 
living tissues and showed that the tail of the tadpole, th 
bat’s wing and the web of the frog’s foot have all bee 
used at one time or another for research. 

Professor Philip Drinker, of Harvard University, chait 
man of the Foundation’s Preventive Engineering Com 
mittee, describes studies seeking to learn what size 1 
silica particles seem to have the most rapid effect in pr 
ducing cell changes. Ground flint, consisting of 99.7 p 
cent. silica, was carefully separated into four sizes of 3.1! 
1.65, 1.04 and 0.62 microns. Sterile suspensions of the 
fractions were injected into ear veins of rabbits twit 


at three-month intervals, and the animals were killed aij 


autopsied periodically. Examination of the liver sectivl 
indicated that the fine particles were taken up wil 
rapidly than the larger ones. There appears to be} 
striking effects for the larger size particles, while it see! 
in these preliminary studies, that the smaller sizes prod 
the greatest changes. 

The knowledge obtained will be useful to engineers! 
designing ventilation and filtering systems for mines # 
other places where silica dust is prevalent, and will 
be of greatest use in the design of dust respirators. 


PNEUMONIA CONTROL 


THE latest aid in the fight to save lives threatened! 


pneumonia, especially among children, is a new, spt } 


diagnostic technie which can shorten to six hours or ! 
the time before starting effective treatment. Details 
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Dar. the new technie are reported by Dr. Franklin D. Poole 
and Miss Mildred D. Fousek, of the Orphan Asylum at 
ed by q New Haven and Yale University School of Medicine, in 
a the se Journal of the American Medical Association. 
nil to Rapid typing of pneumonia germs found in the patient’s 
+ Meh sputum, in order to determine which type of anti-pneu- 
mally, Bais serum should be used in treatment, has already 
a been accomplished, but often in children and sometimes 
Were in adults delay still occurs because of difficulty in obtain- 
lerong ing sputum for the test. At Yale University the difficulty 
er thd has been surmounted by applying the usual speedy typing 
ough fehnic to material obtained ‘by swabbing the patient’s 
> beew nose. The method is valuable, it is pointed out, even 
though many pneumonia patients are now treated with 
Sthe chemical, sulfapyridine, instead of with anti-pneu- 
monia serum, because it is desirable for the doctor to 
know whether the pneumonia is caused by a pneumonia 
erm or by the streptococcus. 
Small doses of sulfapyridine given for a short time in 
tratment.of pneumonia in children are recommended by 
Drs. Charles Hendee Smith and Rosa Lee Nemir, of 
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S'\ENew York, in a report of their results with sulfapyridine 
SORE eatment in 93 eases of pneumonia in children, which 
in the same issue of the Journal. 
- The value of sulfapyridine in saving lives, especially 
mrom Type III pneumonia for which serum treatment does 
oT ot have as good a life-saving record as it does in other 
vole ypes, was stressed in another report to the Journal by 
As Drs. Norman Plummer and Herbert K. Ensworth, of New 
aaa ork. Among 270 sulfapyridine-treated patients at New 
histor York and Bellevue Hospitals there were only 34 deaths. 
‘BP these, 11 died within 24 hours of the beginning of treat- 
faent, which reduces the death rate in this group to 8.5 
ys ercent. Serum treatment was used in addition to sulfa- 
BByridine in 102 of the eases. In serum-treated pneumonia 
oe’ 3 death rate of about 18 per cent. to 20 per cent. 
Cus las previously been reported from Bellevue Hospital. 
‘Besides reducing the death rate, sulfapyridine shortens 
re he period of fever and sterilizes the blood stream. 
ITEMS 
rie THE earthquake that jarred several Eastern cities on 
7 ovember 14 had its epicenter in New Jersey, about 15 
‘ed » miles southeast of Wilmington, Del., according to a first 
. Mpproximation by the U. 8. Coast and Geodetic Survey, 
“_ ased on data obtained telegraphically by Science Service. 
‘all ime of origin was 9: 53.9 P.M., EST. Geographic co- 
rdinates were latitude 39.7 degrees north, longitude 75.4 
hae egrees west. This is the fifth earthquake felt in New 
prods ersey within a decade. Most recent was one on August 
: 9, 1938, near Mt. Holly, followed by a couple of light 
ad ftershocks. Other New Jersey earthquakes were recorded 


mn May 31, 1937, on the sea coast; January 24, 1933, near 
trenton, and January 26, 1931, in the Moorestown-River- 
wn neighborhood. 


ill al 


SEATTLE’s earthquake, that cracked. windows and pave- 
ned wets on November 13, had its epicenter about 60 miles 
sp(MPuthwest of the city, according to a provisional deter- 
" I ination by seismologists of the U. 8S. Coast and Geodetic 
tails i'vey, based on data collected telegraphically by Science 
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Service. The spot lies a little to the south of Mount 
Olympus National Monument, in a rugged, mountainous, 
almost uninhabited region. Geographical coordinates were 
given as 47.5 degrees north latitude, 123.5 degrees west 
longitude. Time of origin was a quarter of an hour be- 
fore midnight, Pacific time, or 2:45.8 A.M., EST. 


Dust storms may swirl again unless something happens 
to break the grip of the severe drought, which still con- 
tinues unrelieved as autumn merges towards winter. The 
U. 8S. Weather Bureau states that ‘‘In the southwestern 
Plains, especially western Kansas, the soil is dry, loose, 
and subject to drifting by high winds.’’ Light rains over 
parts of the northern central valley, particularly in the 
Great Lakes region, brought temporary relief, but the 
moisture is confined to the topsoil, for immediate benefit 
of fall-sown grains. Deep wells are being put down, seek- 
ing water for thirsty livestock. Over the greater part of 
the principal crop-producing regions, however, it is still 
too dry for fall seeding. Indeed, farmers in the Corn 
Belt are complaining that it is not only impossible to 
plow, but that they can’t even mend their fences because 
the soil is so dry and hard that they can’t dig post-holes. 


BENJAMIN FRANKLIN wanted the turkey, not the eagie, 
to be the national bird of the United States. Yet not 
quite: for the turkey that graces our tables on Thanks- 
giving Day is not the native American bird that Franklin 
had in mind. The tame turkey of the barnyard is not the 
same species as the wild turkey that once roamed all the 
eastern woods. It is a tropical cousin, brought up by 
indirect route from below the Rio Grande. 


WouNDs incurred by persons working in the Russian 
Arctic are said to heal more rapidly than usual if they 
require stitching, but more slowly if they are left open. 
Paradoxically, both effects are credited to the relatively 
germ-free Arctic air. Germs in closed-up wounds ¢: use 
inflammation and suppuration, but on minor, open wounds 
they stimulate the natural self-closing and healing proc- 
esses. 


THERE are lambs on the outskirts of Washington whose 
sires have never been east of Idaho; lambs in Idaho whose 
sires live in the pastures of the U. 8S. Department of 
Agriculture station at Beltsville, Md. Airplanes carried 
the prize rams’ semen that made these long-distance breed- 
ings possible. This animal parentage at a range of a 
couple of thousand miles is only the most spectacular 
aspect of the rapid development of the technique of arti- 
ficial breeding in this country. A little over a year ago, 
it was well established in only one state, New Jersey. 
Now there are artificial breeding associations in fifteen 
states, either actually operating or in process of forma- 
tion. The territorial range covered is literally from Maine 
to California. Artificial breeding enables a farmer or 
rancher to have his new stock sired by the choicest animals 
available, regardless of distance, at fees so moderate that 
it becomes unnecessary for him to maintain sires on his 
own place or to patronize near-by owners of male animals 
of possibly less desirable qualities. 
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_LaMotte Soil Testing Service 


This service includes a full series of portable outfits for 
conducting the following accurate tests: 


PH (acidity and a Magnesium 


Available Potash Replaceable Calcium 
Available Phosphorus Aluminum 

Nitrate Nitrogen Organie Matter 
Ammonia Nitrogen Chlorides 
Manganese Sulfates 

Iron 


Prices and information sent on request 


LaMotte Chemical Products Co. 
Dept. H Towson, Baltimore, Md. 


LANGUAG ES Get 
Made LALLY By 
LINGUAPHONEL 


Scientists, authors, lecturers, travelers and pit 
sands of men and women in all walks of life have 
mastered a new language in their own homes by 
the world famous LINGUAPHONE METHOD. 
. Amazingly simple, thorough, sound, no smat- 
tering. 27 languages available. 
Send For FREE Book. 


LINGUAPHONE INSTITUTE 
39 R.C.A. Building New York City 


: NEW BOOK AND 
INSTRUMENT CATALOGUES 


WHATMAN 
PAPERS 


Shipments of WHATMAN Filter 
Papers during the past three months 
have been about 40% above average. 


In spite of this fact, certain 
grades and sizes have been available 
only in limited quantities due to the 
unprecedented demand brought 
about by increased laboratory oper- 


ations, desire to assure supplies and Th 
ALLIS COMPANY, LOUIS, Milwaukee. Adjusto- othe ce Cli 
Spede; an Entirely New Principle for rg sees. for 
Current Adjustable Speed Motors. Bulletin No : ‘ Hi: 
611. Pp. 8. Illustrated. Ship mmOntS ee, enroute will do 69 
much to relieve any temporary 
BAKELITE CORPORATION, New York. Bake- shortage and your favorite WHAT- 
lite Review; October, 1939. Pp. 15. Illustrated. MAN 
BAKER AND COMPANY, INCORPORATED, for prompt shipment. The 
Newark. Platinum Metals and the Chemical lati 
_ ‘Industry. Pp. 16. Illustrated. In the meantime, we appeal to the 
BAUSCH AND LOMB OPTICAL COMPANY, the patience and understanding of te 
Rochester. Bausch and Lomb Magazine; Vol. American Scientists whose staunch 
XV, No. 3. Pp. 22. Illustrated. support of WHATMAN Filter 
BURKE AND JAMES, INCORPORATED, Chi- Papers has become traditional. I 
eago. Catalog 939. Pp. 79. Illustrated. 
BUSINESS NEWS PUBLISHING COMPANY, H. REEVE ANGEL & CO., INC. it is 
Detroit. 1939 Catalog: Air Conditioning and 7-11 Spruce Street, New York, N. Y. 
Refrigeration Publications. Pp. 31. Illustrated. 


CALIBRON PRODUCTS, INCORPORATED, 
West Orange, New Jersey. Calibron Notebook, 
July, 1939. Pp. 24. Illustrated. 


CENTRAL SCIENTIFIC COMPANY, Chicago. 
Cenco News Chats, October, 1939. Pp. 22. Lllus- 
trated. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 
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Let these New MOSBY Books Serve Youin 1940 


for it. 


The new year is just around the corner—and it’s time to plan 
You will find the books briefly described on this page 
of practical value. Include them in your 1940 budget. They 


TUMORS of the HANDS 


and FEET 


This new book is a compila- 
tion of six articles on various 
phases of carcinoma of the 
upper and lower extremities. 
These articles were prepared 
by eight recognized authori- 
ties, including the author and 
editor. The various accepted 
methods of treatment of tu- 
mors of the hands and feet 
are fully explained and illus- 
trated. Edited by GEORGE 
T. PACK. 136 pages, 69 il- 
lustrations. Price, $3.00. 


are available to you on terms of only $3.00 a month! 


MALIGNANT TUMORS 


in CHILDHOOD 


This new book covers a sym- 
posium on tumors of child- 
hood, and contains the fol- 
lowing important chapters: 
Malignant Tumors in Child- 
hood; Malignant Tumors of 
Bone in Children; Lym- 
phomas, Leucemias, and Al- 
lied Disorders in Children; 
Cancers of Genitourinary Or- 
gans in Children; Gyneco- 
logic Cancers in Children; 
Cancers of the Head and 
Neck in Children; Tumors of 
Soft Somatic Tissues in In- 
fancy and Children; Blood 
and Lymph Vessel Tumors 
in Children. Edited by 
HAROLD W. DARGEON. 
125 pages, 68 illustrations. 
Price, about $3.00. 


PSYCHOBIOLOGY and PSYCHIATRY 


A MANUAL of NEURO- 
HISTOLOGIC TECHNIQUE 


This compilation is an attempt to 
bring, under one heading, various 
neurotechnical methods which 
may be carried out in a general 
pathologic laboratory. Contents: 
General Considerations; Stains 
for Nerve Cells; Stains for Myelin 
Sheaths; Neurofibril Stains ; Stain- 
ing of Fat; Non-metallic Glia 
Stains; Metallic Glia Stains; Con- 
nective Tissue Stains; Pituitary 
and Pineal Stains; Spirochete 
Stains; Miscellaneous Staining 
Methods; Formulas; Appendix; 
References. By OSCAR A. 
TURNER. 72 pages. Price, 
$2.00. 


This book portrays the main lines of teaching at the Phipps 
Clinic, Johns Hopkins University. The book is divided into 
four parts: Psychobiology; Psychopathology; Treatment; 
Historical Appendix. By WENDELL MUNCIE. 770 pages, 
69 illustrations. Price, $8.00. 


TEXTBOOK of NERVOUS DISEASES 


The subject of neurology, as presented in this English Trans- 
lation of the Fifth Edition of Bing’s textbook, attains almost 
the exactness of mathematics. Translated and enlarged by 
WEBB HAYMAKER. 850 pages, 207 illustrations, 9 color 
plates. Price, $10.00. 


EXPERIMENTAL PHARMACOLOGY 
and MATERIA MEDICA 


It is imperative that every man in active practice know and 


junderstand what effect a drug is likely to have on his patient 


This knowledge is available 
906 pages, 822 


when it is administered to him. 
inthis book. By DENNIS E. JACKSON. 
illustrations, 55 color plates. Price, $10.00. 


LIFE and LETTERS of DR. WM. 
BEAUMONT—By Jesse S. Myer. 327 
pages. Price, $5.00. 
CARDIOVASCULAR DISEASES—By 
David Scherf and Linn J. Boyd. 458 
pages. Price, $6.25. 

PRACTICE of ALLERGY—By War- 
ren T. Vaughan. 1082 pages, 338 il- 
lustrations. Price, $11.50. 
DISEASES of the SKIN—By R. L. 
Sutton and R. L. Sutton, Jr. 10th Ed. 
1549 pages, 1452 illustrations, 21 color 
plates. Price, $15.00. 


CLINICAL GASTROENTEROLOGY 
—By H. W. Soper. 316 pages, 212 il- 
lustrations. Price, $6.00. 


|The C. V. MOSBY COMPANY 


ST. LOUIS, MISSOURI 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SEPARATION OF ISOTOPES 
HYDROGEN cyanide, HCN to chemists, is perhaps the 
deadliest chemical known. Yet this poison is being used 
by Dr. Harold C. Urey, of Columbia University, in his 
latest separation of varieties of elements, called isotopes. 


_ By demonstrating that there actually existed a kind of 


hydrogen double in mass the ordinary sort, by producing 
heavy water whose hydrogen was of this deuterium of 
mass 2, Professor Urey won the Nobel prize. Then high 
concentrations of heavy oxygen were obtained. Later he 
separated heavy nitrogen of mass 15 from the ordinary 
nitrogen of mass 14. 

Now he is accomplishing a separation.of heavy carbon 
of mass 13 from the much more abundant and common 


_ earbon of mass 12, using a complex apparatus of glass 


through which, night and day, large amounts of hydro- 
gen cyanide are flowing. Tall columns of chemicals, 
totaling 65 feet in length, worked upon by vacuum pumps, 
make possible the separation, which depends upon the fact 
that the cyanide gas contains more of the heavier carbon 
than the sodium cyanide in water solution. 

Thus it is possible to obtain sodium cyanide, a white 
powder, a quarter of the carbon atoms of which are mass 
13. A mere pinch, a tenth of a gram, a three hundredth 
of an ounce, is manufactured each 24 hours, but Professor 
Urey’s stock of the precious stuff is growing steadily 
until now he ean display about 10 grams. 

This unusual sort of carbon may very well unlock some 
of the secrets of life and industry. Carbon is one of the 
universal elements of all living things, all fuels, and 
almost everything else, ranking with hydrogen and oxygen. 
In carbon of mass 13 Professor Urey has carbon atoms 
that are effectively tagged or labeled. They can be dis- 
tinguished from the ordinary kind. That is why they are 
precious. 

Some of the heavy carbon will be used to discover imn- 
portant facts about how food is utilized in the human 
body. Other tagged heavy carbon atoms may be used to 
trace the part they play in puzzling combustion effects. 
This chemical pioneering promises to pay handsomely in 
new knowledge.—WaATSON Davis. 


TESTING TELESCOPE MIRRORS 
(Copyright, 1939, by Science Service) 

A NEW way of testing the accuracy of grinding for 
giant telescope mirrors, that saves two thirds of the cost, 
labor and time necessary for this vital operation, has been 
developed by Dr. Enrique Gaviola, astrophysicist of the 
National Observatory at Cordoba, Argentina. The dis- 
covery, believed one of the most important in the century 
in the construction of telescope mirrors, allows a para- 
bolic surface to be ground on a great glass disk directly 
and tested continually during the grinding. For years 
astronomers have been grinding parabolic mirrors in a 
three-stage, tedious and costly process. From their orig- 
inal flat disk, as made in a glass works, they grind a 
spherical concave surface. Next they take another piece 


of glass and grind it to an optically flat surface. Ang 
finally they use the ‘‘flat’’ to test the spherical surfage 
as they slowly grind and figure it into the desireg 
parabola. 

‘*The amount of work, time and money necessary for 
this three-stage operation,’’ says Dr. Gaviola, ‘‘is about 
three times the amount demanded by the parabolic mirror 
itself. All three surfaces have to be figured, tested and 
corrected independently, and the optical flat has to be 
ground more accurately than the accuracy expected in the 
final parabolic mirror.’’ 

Dr. Gaviola, in a recent visit to the laboratories of 
the Mount Palomar Observatory, where the great 200-inch * 
diameter mirror has been in the process of grinding since 
1936, explained the methods to astronomers there. They 
appreciated its ingenuity but explained that they are so 
far advanced in their grinding, by time-tried methods, 
that they will continue to construct their mirror along 
the routine lines. At the most optimistic estimate it 
may be completed next year. If the method had been 
available and proved successful five years ago, the Mount 
Palomar mirror might now be in service, and the giant 
telescope could have been constructed at a much lower 
cost. 

Dr. Gaviola was led to the discovery of the new method, 
which uses a fine wire instead of a knife edge for test- 
ing, by sheer necessity. In 1936, while at La Plata 
Observatory in Argentina, he set to work to correct notice- 
able errors in the 82-centimeter Cassegrain mirror at the 
observatory. ‘‘As we had no plane mirror of that size 
and no possibility of making either a flat or a Hindle 
spherical of 82-centimeter (over 2.7 feet) diameter it 
became necessary to find a new, simple method of testing 
the Cassegrain, using only the available equipment. After 
some experiments a satisfactory method was devised,’’ 
Dr. Gaviola explains. 

As described in a joint report with Ricardo Platzeck, 
of La Plata Observatory, to the Journal of the Optical 
Society of America, Dr. Gaviola says the new testing 
method works on the basic idea that to test an optical 
surface an arrangement is needed that will form an 
image of some kind. If the image is good, a study of it 
tells the quality of the optical surface. 

If the image is not good, as it naturally will not be 
in a new mirror just being ground, it is subdivided into 
a number of good images by decomposing the main optical 
surface into sufficiently smal] parts or zones by the use 
of screens. The image is usually a so-called ‘‘ artificial § 
star,’’ a bright point of light, or light from a narrow 
slit. 

The common method is to observe the diffraction of light 
reflected off the telescope mirror as it passes by & sharp 
knife edge. The new method uses a fine wire as the dif: 
fracting object and the diffraction pattern is symmet- 
rical on each side of it. The diffraction pattern from the 
various zones of the telescope mirror (secured by suit 
able screens with carefully cut holes in them) are ob 
served. From these observations the curve of the mirro! 
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Determination Boron 
in Soils and Plants 


REAGENT — Quinalizarin 
METHOD — Colorimetric 
ADV ANTAGES — Sensitivity .. . freedom from interference 


REFERENCE— Berger and Truog, Ind. Eng. Chem., Anal. Ed., 
HI, 540 (1939) 


_ 


UINALIZARIN reacts with boron in acid solution to form a chelate compound 

which varies in color from pink to a bluish hue, depending upon the con- 
centration. The amount of boron present may be accurately determined by 
comparison with permanent color standards. 

Eastman Quinalizarin, No. 2787, is of a purity that makes it especially 
suitable for use in this analysis. An abstract of the recommended procedure 
will be forwarded promptly upon request.... Eastman Kodak Company, 
Chemical Sales Division, Rochester, N. Y. 


EASTMAN ORGANIC CHEMICALS 


WARDITE, the New Latex Injection Mass 


Ward’s Natural Science Establishment is pleased to announce the new injec- 
tion mass offered below under the trade name Wardite. After almost a year of 
constant experimentation with various materials, we have perfected this injection 
mass that promises to revolutionize anatomical technique and which has great pos- 
sibilities for use in research. It is a latex that has been especially compounded for 
use in the injection of bloodvessels or other tubes and ducts in anatomical and 
zoological specimens. 

Wardite sets to form a tough, solid and elastic medium perfectly adapted for 
dissection purposes. It is available in red, blue or yellow colors. Detailed in- 
structions for use accompany each lot. A special type of syringe must be used 
with Wardite and these are also offered here. 


$2.00 
State colors desired. 

Each Dozen 

BRustless Needles, 22 gage .30 3.00 


WARD’S NATURAL SCIENCE ESTABLISHMENT, INC. 


Operated as 
The Frank A. Ward Foundation of Natural Science 
of the University of Rochester 


Rochester, New York 
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surface can be calculated and the ‘‘high’’ or ‘‘low’’ 
spots, lying outside permissible accuracy, can be ascer- 
tained. 

It is possible to obtain accuracy only 1/100 the wave- 
length of light by the method, which is not only applicable 
to parabolic mirrers but to optical surfaces which depart 
considerably from a spherical shape.—RoBert D. POTTER. 


SULFANILAMIDE AND MALARIA 
(Copyright, 1939, by Science Service) 

HUMAN subjects as well as monkeys have been used in 
tests of the possible malaria-curing power of the widely 
used new chemical remedy, sulfanilamile, reported by Dr. 
L. T. Coggeshall, of the Rockefeller Foundation’s Inter- 
national Health Division, to the American Society of Trop- 
ical Medicine meeting in Memphis. 

These subjects were suffering from paresis, or general 
paralysis of the insane. Malaria is given such sufferers 
from the results of syphilis and frequently the malaria 
checks the mental deterioration. Some of these patients 
were resistant to one kind of malaria germ or parasite, 
Plasmodium vivax, but they volunteered for doses of 
another malaria parasite, called Plasmodium knowlesi, 
following which they were given sulfanilamide. They 
promptly got well of the malaria, just as did monkeys 
infected with the same kind of malaria parasites. This, 
however, apparently does not mean that sulfanilamide is 
a good remedy for malaria. In fact, Dr. Coggeshall 
stated that ‘‘when this drug was tried as a therapeutic 
agent against human malaria, there was no apparent 
effect.’’ 

The studies showed, however, that in testing any anti- 
malaria drug, the oxygen consumption and metabolism of 
the malaria germ should be taken into account. Sulf- 
anilamide, both in monkey malaria and in test-tube ex- 
periments, was more effective against one kind of malaria 
parasite than against another less virulent one. The drug 
cured the knowlesi malaria in monkeys but had no effect 
on Plasmodium inui malaria. In the test-tube, similarly, 
it had no effect on inui, but markedly paralyzed the 
respiration or breathing of the knowlesi parasites. 

No anti-malaria drug should be discarded, said Dr. 
Coggeshall, on the basis of its failure to cure one kind 
of malaria, but neither should the fact that it cures one 
kind of malaria lead to its being proclaimed as a universal 
remedy in malaria. 


PROBLEMS OF FOREST OWNERSHIP 
(Copyright, 1939, by Science Service) 

AMERICA’S forest lands: should they be publicly or 
privately owned; should there be much or little govern- 
mental regulation? These and other questions of forest 
policy were discussed at the opening meeting of the 
Society of American Foresters in San Francisco, and 
diverse solutions were proposed by well-known speakers. 

Outright government ownership of all forest lands, ex- 
cepting only farm woodlots, was advocated by George 
M. Peterson, associate economist of the Giannini Founda- 
tion. Upon the initial premise that a healthy and stable 
nation is most surely built on distributism, that is, the 
private ownership of a little property by every person, 
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Mr. Peterson developed nineteen reasons for government 
ownership of all large timberland areas. 

Ownership of vast forest holdings by wealthy jngj. 
viduals or large corporations is contrary to good public 
policy, he stated, because such ownership does not get fy 
value out of the forests in either felled timber, grazing 
recreational uses, wildlife protection and soil conservation, 
Large-scale private ownership, he argued further, coy. 
monly does not give adequate fire protection and is too apt 
to dodge taxes and indulge in unsound financing. Bette; 
to cut this Gordian knot and go all the way for public 
ownership and management. 

Admitting the existence of many evils in American 
forest economy, C. 8. Martin, forester of the Western Pine 
Association of Portland, Ore., traced them to other causes 
and proposed a less drastic remedial procedure. Lack of g 
well-developed forest policy embracing both private and 
public lands is a prime cause of present troubles, Mr, 
Martin held, and he pointed out that even the relatively 
limited steps toward industrial self-regulation that have 
been taken in recent years have produced encouraging re. 
sults, especially in fire control, reforestation, selective 
cutting and the adoption of sustained yield programs. 


Voluntary cooperation, resulting in part from consistent § 


education of public and industry, was seen as a potent 
remedy by Stephen N. Wyckoff, director of the Pacific 
Northwest Forest and Range Experiment Station. The 
viewpoints to be reconciled are the public feeling that 
great social values are involved in the forest policy, and 
the private owners’ resistance to any changes that would 
infringe upon traditional right to do as they please with 
what is their own. 

Mr. Wyckoff set up five premises, acceptance of which 
he held to be necessary if a workable ‘‘middle way ’’ is to 
be found. He called for simultaneous recognition of social 
values and the need for profits, for management to pro- 
tect these social values, for private ownership on a sus- 
tained-yield basis wherever practicable, for public pay- 
ments to defray extra costs of safeguarding social values, 
and finally for contractual guarantees from private own: 
ers whenever they receive public aid in management of 
their lands. Lands that can not yield a money profit and 
yet have intangible values to the public, Mr. Wyckoff con- 
cluded, should be publicly owned. 


REGISTER OF SCIENTIFIC MEN BY THE 
ROYAL SOCIETY | 


BRITISH scientists have been indexed and elassified, but 
not regimented. 

A voluntary register, containing upward of 80,00 
names, has been prepared, giving qualifications ané 
type of work for which the specialists are best fitted 
This register was begun by the Royal Society and by 
various scientific and technical associations and has n0¥ 
been taken over and amplified by the National Service 
Department of the Ministry of Labor. It is available 
to the War Department who notify their requirement 
for trained personnel to appropriate committees in charg 
of the register. Industriaj*s*s. 9d of specially traine: 
men can also apply. 
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- Scientific Printing in Modern Quarters 


HE SCIENCE PRESS PRINTING COMPANY has recently moved to 
a new building which it has acquired and equipped. : 


Es The building is situated opposite the Pennsylvania Railway Station 
* facing a small park. The whole plant is on one floor only, which is a great 
advantage in printing, for the various processes can be carried on with the 
greatest efficiency. The building has light on four sides. It is absolutely 
fire-proof with an area of 128 x 152 square feet. 


Our old building has been left with reluctance, for it was the scene of 
many pleasant and prosperous years, but our new building is larger and is @, 
especially suited and equipped for the procuction of scientific work. } 


i ! We should like especially to call attention to our experience in printing 
: monographs and theses. These and cther occasional publications are a 
problem which is in some ways more difficult than the printing of journals 
and books, for each publication is different from every other. It is conse- 
quently desirable to have relations with a company that is especially experi- 
enced in this character of work and which can be relied on to quote fair and 
moderate rates. 
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NEW HOME OF pe 
THE SCIENCE PRESS PRINTING COMPANY ar? 
LANCASTER, PENNSYLVANIA 
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(‘British science is in a very much stronger position 

sow than in 1914, especially as regards the number of 

ti rained men,’’ according to Professor J. C. Philip, act- 

ing head of the Imperial College of Science and Tech- 

i ology of the University of London and chairman of the 

Industrial Chemistry Section of the Central Register of 
Scientists. 

Although there is a surplus over present requirements, 

nevertheless the government has decided not to repeat 

the mistake of 1914 when brilliant young scientists were 


p glowed to join the fighting forces indiscriminately. 
Physicists still remember with regret the loss of Moseley, 
yhose brilliant career in x-ray research was cut short at 

Gallipoli. 

Scientists and research workers are considered to be 

t fin reserved occupations and those not engaged in war 

e york may continue their usual activities. At the same 
time, While full freedom is allowed to the individual, 

y steps have been taken to inform research workers of the 


type of urgent problems that await solution. Some of 
these are of long duration, others have arisen since the 
yf war. 
The ‘‘blackout’’ has called for scientific development. 
IS for instance, more effective phosphorescent substances 
Myere needed for use in underground shelters. Suitable 
‘light filters’? that would allow daylight in while pre- 
vnting artificial light from passing outwards are being 
sought. Similarly gasoline restrictions make important 
devices for increasing miles per gallon, and alternative 
types of fuel are being exploited. 

The Chemical Soeiety has formed an advisory Research 
ouncil under the chairmanship of Sir Robert Robinson, 
0 advise research workers in universities and other re- 
earch institutions concerning general war problems need- 
ig investigation. 

Another set of problems, which for the time being are 
eft to the initiative of unofficial groups like Political and 
Economic Planning and the Engineers’ Study Grcup, are 
hose likely to arise at the end of the war. Large surplus 
apacity for the production of light metals, explosives, 
te., will exist at the end of the war, and this, as well as 
he workers engaged in those industries, will have to find 
Mther utilization if industrial dislocation is to be pre- 
mented. 

British industry has at present a considerable reserve 
if trained personnel in the Germans, Austrians and Czechs 
ho have sought refuge in Great Britain. They have so 
ar been employed in their particular lines of work only 
0a slight extent. During the last war it was a ‘‘non- 
Aryan’’ chemist, Dr. Fritz Haber, who enabled Germany 
0 fight a prolonged war by his development of a syn- 
etic process for the manufacturing of ammonia and 
itrates, essential in the manufacture of explosives. 
Haber died in Switzerland, an exile from Nazi Germany. 

Have scientists any surprises in store in the present 
ar? Faced with this question, Professor Philip smiled 
d replied: ‘It is not a question that I could very well 
swer; however, this much I can say: during the last 
ar it was the chemist who produced some of the most 
npleasant innovations, such as the use of the poisonous 
ases. It may be the physicists’ turn now.’’—VICTOR 
OFFMAN, 
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ITEMS 


A NOTE on the supply of vanadium, printed under 
Science News iv. the issue of ScieNcE for October 27 de- 
scribes the operations of the United States Vanadium 
Corporation at Uruvan, Colorado, but it is referred to as 
property belonging to ‘‘ Vanadium Corporation of Amer- 
ica, a subsidiary of Union Carbide and Carbon Corpora- 
tion.’’ As a matter of fact, the United States Vanadium 
Corporation is a unit of the Union Carbide and Carbon 
Corporation, and a competitor of the Vanadium Corpora- 
tion of America, whose vanadium resources are in Peru. 


THE number of fatal pneumonia cases in the Civilian 
Conservation Corps, whose members have been given anti- 
pneumonia vaccine, dropped this year to a rate one third 
that of the preceding five years. How much of this and 
of the reduction in total number of pneumonia cases is 
due to use of the vaccine can not yet be stated with cer- 
tainty, according to Robert Fechner, director of the corps. 


CHEMIsTs of Egypt have been studying explosions which 
have been occurring in earthen molasses storage basins. 
The explosions turn the molasses into a hard carbonaceous 
material that makes a good fuel with properties somewhat 
like coke. The explosions occur between June and No- 
vember when the dark-colored molasses is exposed to the 
hot tropical sun. Spontaneous combustion is believed to 
be the cause. 


A TURKEY-LIKE bird with a three-inch horn growing out 
of its forehead, which was discovered in the jungles of 
Bolivia, has been announced by James Bond and Rodolphe 
Meyer de Schauensee, curators of birds of the Academy 
of Natural Sciences of Philadelphia. They call it the 
unicorn bird, Pauzxi unicornis to the scientist. The bird 
resembles the new stream-lined Thanksgiving bird which 
was recently developed by the Department of Agriculture, 
in its size, which is about eight to ten pounds in weight. 
The horn which suggested its name is grayish-blue, while 
the feathers on the nape of the neck and back of the 
head are tightly curled and shiny. The new species was 
discovered by a collector for the academy, Mr. de 
Schauensee. 


A mass of bones, believed to be remains of nearly a 
hundred of Chief Powhatan’s tribesmen, has been un- 
earthed in an ossuary—ceremonial burial pit—beside the 
York River near West Point, Va. Dr.T. D. Stewart, of the 
Smithsonian Institution, was sent to investigate and exca- 
vate the bones, when residents notified the Smithsonian 
that high water had washed away the river bank, ex- 
posing human bones. The village of Chief Powhatan, 
father of Pocahontas, was presumably a short distance 
away, but Dr. Stewart reported finding no trace of it. 
A good deal of the shore has washed away. The burials, 
he said, represent an Algonquin Indian custom of digging 
up individual burials at stated times and re-burying them 
in mass, with ceremonies. Jesuit priests in Canada told 
of witnessing such ceremonies. Archeologists have pre- 
viously found ossuaries as far south as the Potomac, but 
Powhatan’s neighborhood represents a new southward 
limit for discovery of the custom. 
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ELECTRO-MEDICAL 
LABORATORY, INC. 
HOLLISTON, MASSACHUSETTS, U.S.A. 


PRECISION INSTRUMENTS 


FOR 


ELECTRICAL STIMULATION 


VARIABLE FREQUENCY STIMULATOR 
CHRONAXIMETRE 
SIXTY-CYCLE STIMULAT#OE 


Write for Catalogue B 
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Science Instructors oftey 
marvel at the thoroughness 
of understanding of Ko.§ 
waunee Engineers and Jp. 
signers in providing the many wished for conveniences 
They say, “How could Kewaunee understand so perfectly 
the instructor’s problems?” “How could they foresee x 
erfectly the needs of my schooi, my students and myself” 
t’s very simple when you know the secret. For 35 yearg 
Kewaunee has lived with your problems, invited your coup. 
sel, and acted on your suggestions. No wonder “You, 
Wishes Come True” when you install Kewaunee Furniture. 


If you do not have a copy of the Ke. 
waunee Catalog of Laboratory and Yp. 
cational Furniture, write today. 


Automatic LABORATORY FURNITURE EXPERTS 


Instructor’s Table No. F-1111 


No. 10 Analytical Balance 


HENRY TROEMNER 
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911 Arch Street | 
Philadelphia, Pa. 


—— C. G. CAMPBELL, Pres. and Gen. Mgr. T 
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VV VV 
Highly Praised . . 


HAUPT’S 


INTRODUCTION BOTANY 


By ArtTHur W. Haupt 
Associate Professor of Botany 
University of California at Los Angeles 


. Widely Adopted 


McGraw-Hill Publications in the Botanical Sciences 


396 pages, 6 x 9, illustrated. $3.00 


This immediately successful text has won enthusiastic response from teachers everywhere. In the 
> Mm frst year of publication forty-two colleges and universities have adopted the book. The following 


institutions are representative: - 


of Arkansas Colorado State College 
Brigham Young University Florida State College for 
University of California at Los Women 
Angeles Fresno State College 


University of Chicago 

University of Cincinnati 
Clemson College 
University of Colorado 


“T find the illustrations and clear, simple language 
especially pleasing. I congratulate you and Professor 
Haupt on the production of the book.’’ 
Professor PAUL WEATHERWAX 
Indiana University 


‘In addition to being wisely planned, the book is well 
written. Outstanding among its features are the num- 
ber and quality of its illustrations. . . . The book can 
be very serviceable for a one-semester course and is so 
recommended. ’”’ F. G. Brooks, in Bios 


‘Professor Haupt is to be congratulated for his re- 

markably fine illustrations—the best I have seen.’’ 
Professor R. W. 
McGill University 


6x9. $1.00 


Georgetown University 
Harvard University 
University of Idaho 
Johns Hopkins University 


Louisiana Polytechnic Institute 
University of Manitoba 

Miami University 

University of North Carolina 
Smith College 

University of Vermont 

West Virginia University 
University of Wyoming 


‘‘The text is extremely well written snd generously 
illustrated with figures taken from both photographs 
and beautifully executed line drawings.’’ 


H. CASTLE, in the 
American Journal of Science 


‘*The author has digested and presented clearly and 
concisely the rich botanical heritage of the past several 
generations. ... The illustrations are superior... . 
The author aims ‘to introduce the college student to 
the science of plant life’; this he does, admirably.’’ 


EDWIN B. MATZKE, in Science 


LABORATORY MANUAL OF ELEMENTARY BOTANY 
By ArtHur W. Haupt. McGraw-Hill Publications in the Botanical Sciences. 77 pages, 


Written to accompany the author’s text, this laboratory manual presents 112 independent exercises 
providing sufficient material for an average course. 
concise as possible, with a minimum of descriptive matter. 


The directions have been made as simple and 


Send for copies on approval 


330 West 42nd Street, New York, N. Y. 


McGRAW-HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOCIAL SCIENCE 
(Copyright, 1939, by Science Service) 

Dr. JULIAN HUXLEY, secretary of the Zoological So- 
ciety of London, grandson of Charles Darwin’s famous 
friend and champion, gave an address at a dinner at the 
Hotel Willard, Washington, D. C., on December 2. 

Dr. Huxley, who will deliver one of the principal ad- 
dresses before the Christmas meeting of the American 
Association for the Advancement of Science in Columbus, 
Ohio, spoke under the joint auspices of the Association, 
the Smithsonian Institution and The Scientific Monthly. 

Some thinkers claim for Herbert Spencer, contemporary 
of Darwin and the elder Huxley, the distinction of being 
the first to point toward an eventual application of the 
findings and methods of objective science in the problems 
of human society, but Dr. Huxley relegated Spencer to a 
position analogous to that of one of the Hebrew prophets, 
rather than that of a direct precursor. ‘‘He demon- 
strated that social science was an inevitable develop- 
ment,’’ Dr. Huxley stated, ‘‘ but hs notions of what form 
it would actually take and what methods it should employ 
were vague and essentially erroneous. Marx, on the 
other hand, developed a system directly based on social 
facts and directly applicable to them. He did not 
prophesy a Messiah, he indicated the Messiah. As natural 
scientists tend to undervalue Bacon because he himself 
did not make discoveries or work out ¢xjerimental tech- 
niques, so social scientists tend to underrate Marx be- 
cause his system is a dialectical one, ready-made and 
complete with answer to any problem, not sufficiently 
empirical and inductive for their scientific taste. It is 
doubtless true that, as occurred in the case of natural 
science, the social scientists must go their own way to 
work, regardless of doctrine or theoretical system; a pre- 
cursor can not take the place of the Messiah or the gospel 
he indicates. But at least Marx, like Bacon, gave expres- 
sion to a new outlook and a new method of attack, and 
helped materially to alter the intellectual climate so as 
to make it propitious for the scientific workers in his 
field.’’ 

To the question why social science has taken so long 
to emerge into large-scale operation, Dr. Huxley returned 
two answers. First, the method of the controlled experi- 
ment, beloved tool of natural science, is impossible when 
working with human society. There are no societies 
among lower organisms sufficiently similar to human socie- 
ties to serve as experimental material; man must be his 
own guinea pig in social experimentation. Moreover, 
nothing less than the whole of society will serve: results 
of experiments on limited groups of people, even in the 
most completely regimented state, would not ‘yield de- 

pendable answers. 

The second reason for the laggard state of social science 
offered by Dr. Huxley is the natural reluctance of the 
human mind to accept multiple causes for any phenome- 
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non. No matter how complex the behavior of a humay 
group, we always try to find ‘‘the cause’’ instead of seek. 
ing for a number of causes, of a complexity comparabj. 
to the results they produce. Also, man is always tie 
victim of his own mental slant or bias; it is practically 
impossible for him to divest himself of inborn and q. 
quired prejudices. 

Methods will have to be worked out, especially by the 
application of mathematical analysis to the problems of § 
multiple causation, and by the use of properly adapted 
propaganda for the overcoming of bias. 


THE CHEMICAL EXPOSITION 
(Copyright, 1939, by Science Service) 
‘‘CHEMISTRY catalyzes commerce’’ headlines the ex. 
hibit of twenty new commercial products of chemical 
industry shown by the American Chemica! Society at the 
Seventeenth Exposition of Chemical Industries in Grand 
Central Palace, New York, which opened on December 4. 
Outstanding in interest are eleven synthetic and crystal: } 
line vitamins now available. This is the first time so large 
a group of these food essentials has been displayed. In. 
cluded are vitamins A (carotene), B,, B,, Bs, C, D,, E, K, 
riboflavin, nicotinic acid and ergosterol. Nine manufac 
turers have supplied these man-made duplications of essen- 
tial body chemicals. 
In the synthetic resin group are shown two new and 
totally synthetic fibers, Vinyon and Nylon. Hosiery and 
yarn made from both of these are displayed. Both are 
competitive with silk. Other products made from these 
materials include felt, filter cloth, thread, surgical sutures 
and fishing line. 
Paint oil made from castor oil, domestically produced 
to compete with tung oil, and alkyd resins for making 
varnish from this source are also shown. Of interest in 
the paint and varnish industry in the American Chemical 
Society exhibit is a new hydrogenated rosin, ‘‘Stabel 
lite,’’ of superior quality as to color and resistance 10 
light and oxidation. 
Other outstanding displays include: 
Rubber filter cloth, and an all glass centrifugal pum 
for handling corrosive liquids. ; 
High octane aviation fuels produced by new methods. 
The ‘‘threshold treatment’’ for economically softening 
hard water for boiler use. 
Resins and vanillin made from the waste of sulfite 
paper mills, now produced commercially. 
A new type of rayon from ethyl cellulose in a variet] 
of fabrics. 
New chemicals exhibited are sulfamic acid and its deriv# 
tives, a collection of seventeen new nitroparaffins and nev 
organic compounds of phosphorus. 
Twenty-six companies are cooperating with the societ] 
to supply exhibit materials and a nearly equal number 
others in supplying photographs for the photo mura 4 
forming the background of the exhibit. 
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For botanists, agronomists, 


horticulturists, silvicul- 


turists, and soil scientists 


GROWING PLANTS 
NUTRIENT SOLUTIONS 


By WAYNE I. TURNER and VICTOR M. HENRY 


Use of nutrient culture methods has enabled the scientist to determine readily the amount of the 
various vital elements which a plant requires for food, and the effect of these elements on the 
growth of that plant. For many years experiments for this purpose have been conducted in 
the laboratory. 


This book, however, takes the subject out of the realm of pure experiment. Instead of dealing 
with the usual small array of plants in the laboratory, it demonstrates the practical success of 
nutrient culture methods in large-scale growing. It covers all the ‘‘hows’’ of starting and 
continuing nutrient culture: exact methods, formulas, photographs of actual crops and installa- 
tions, working drawings of construction of efficient greenhouse layouts, sketches of actual bench 
construction, typical equipment needed, enough elementary chemistry, botany and plant physiol- 
ogy to enable the beginner at it to be successful if instructions are followed, and lists of sug- 
gested sources of equipment and materials. 


Each step in the process is explained concisely and minutely. For instance, thorough instruc- 
tions are given on how to determine the amounts of chemicals or fertilizers to use. Information 
is also given on the relation of the amount of light to the amount and kind of plant foods needed. 


More and more frequently the suggestion is being heard that chemical agriculture may supplant 
present methods of growing. It may make possible complete emancipation from the seasons, the 
elimination of soil diseases, effects of drought and poor soil, shovel and wheelbarrow work. It 
may bring about the growing of food to a prescribed analysis. 


The authors of this book are by training and experience unusuaily well qualified to discuss with 
authority both the theoretical and practical aspects of nutrient culture. Both took their college 
degrees in Floriculture, and the senior author, Mr. Turner, has in the last twenty years devoted 
himself to the commercial growing of greenhouse crops. He is well known to the trade and is 
recognized as one of the finest rose growers in the country. The past four years he has spent 
developing the practical application of nutrient culture to greenhouse crops on a large scale. At 
the present time he operates over 70,000 square feet in nutrients. 


This book offers a lucid and practical exposition of what is being done today in the growth of 
plants in nutrient solutions. 


Published December 6th 
154 pages 29 illustrations; 3 colored plates 6 by 9 $3.00 


JOHN WILEY & SONS, INC. 
440 FOURTH AVE. NEW YORK 
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A NEW ELECTRICAL MICROMETER 
MEASURES 
(Copyright, 1939, by Science Service) 

A NEW and valuable kind of electrical micrometer, 
which uses a special radio tube to measure distances as 
small as five millionths of an inch, has been developed at 
the U. S. Naval Research Laboratory in Washington. 

Dr. Ross Gunn, physicist and superintendent of the 
mechanics and electricity division of the laboratory, de- 
scribed the instrument at the meeting in Philadelphia of 
the American Society of Mechanical Engineers. 

The electrical micrometer is a radio tube consisting of 
an electron-emitting filament and two tiny plates, in- 
sulated from one another and jointly supported by a rod 
which goes into an elastic diaphragm fixed in the bulbous 
part of the radio tube. Outside the tube, and attached 
to the diaphragm, is spot welded another small rod whose 
job it is to detect tiny displacements. Slight displace- 
ments of this rod are communicated through the dia- 
phragm into the plates of the tube, which move very 
slightly from their normal positions. This motion brings 
one plate nearer to the filament and the other plate farther 
away, resulting in a decided difference in flow of elec- 
trical current within the tube. Normally the current to 
the twe plates balances and zero current is obtained. 
With the slight shift of plate distance current flows in 
an amount proportional to the displacement. This current 
is put through a micrometer and the deflection of the 
needle of this instrument is a measure of original micro- 
scopic displacements. 

Dr. Gunn stressed the compactness and stability of the 
new device as well as its great versatility to a variety of 
measurements. The electrical micrometer can be used to 
measure displacements at remote points, and these dis- 
placements may be due to tension, compression or torsion. 

By attaching a small mass to the external detecting arm 
of the tube it can be converted into an accelerometer. By 
the use of elastic bellows fluid pressures can be measured. 
By using large calibrated proving rings, its range of mea- 
surement can be enlarged indefinitely and it has proved 
useful as an accessory to limit and tolerance gauges. Be- 
cause it is able to follow vibrations up to 200 cycles a 
second it can be attached to an oscillograph and thus pro- 
duce a visual pattern comparable to the motions of the tiny 
detecting rod. 


SOLAR RADIATION AND THE WEATHER 
(Copyright, 1939, by Science Service) 


PossIBILiTy of statistical error in the theory that there 
are significant periodic changes in the sun’s radiation 
which predictably affect the earth’s weather has been 
eliminated by a Harvard mathematician. 

The findings, made by Dr. Theodore E. Sterne, lecturer 
on astrophysics at Harvard University, are believed to 
eliminate one of the major objections raised against the 
solar radiation-weather theory advanced by Dr. Charles 
G. Abbot, secretary of the Smithsonian Institution. 

Dr. Abbot’s deductions, based on years of solar radia- 
tion observations at stations spotted throughout the world, 
have been questioned as due to either statistical errors in 
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analyzing the data or systematic errors of observati,, 
The Harvard research removes this first objection, 

In his findings, Dr. Abbot discovered evidence sf 
changes in solar radiation in periods of 7, 8, 93, 1) of 
25, 34, 394, 46 and 68 months. Dr. Sterne believes 4), 
three of these periods may be due to statistical erro, 
those of 7 months, 8 months and 34 months. 

The other seven periods, Dr. Sterne has found, are y, 
attributable to this and he has gone so far as to say thy 
the odds against these seven periods being purely g 
tistical error are about 30,000 to one, or even higher, ny 
ning in some cases into the millions. He emphasized tp, 
his studies were concerned purely with the statistics ; 
Dr. Abbot’s researches and not at all with the questi 
of observational technique. 

The periods in question were worked out by Dr. Abjy 
during the fifteen years from 1920 to 1934 and are }yjj 
on the average of solar radiation in many parts of { 
world three times each month. Dr. Abbot measured 4 
amount of radiation received in calories per minute 
square centimeter at right angles to the sun. The avg 
age during this 15-year period, he found, was 1.94 
calories per square centimeter per minute. 


THE AUTOGiRO 
(Copyright, 1939, by Science Service) 


THE important research finding, that autogiros wi 
their whirling rotor blades have more inherent loi 
tudinal stability (ability to react against a pitching mm 
tion in flight) than do normal airplanes, was annound 
at the concluding meeting in Philadelphia of the Phi 
delphia chapter of the Institute of Aeronautical Scien 
by Professor Alexander Klemin, of New York Universi 
in a scientific report with Lieutenant Victor Haugen, U. 
Army Air Corps, and 8S. B. Sherwin, first holder of 
newly created Cierva Memorial Fellowship at New Y 
University. 

The new report contradicts some previous wind tu 
experiments and is in accordance with practical exp 
ence. The theoretical investigations show that the rj 
with its flapping hinge placed at some distance from| 
center of rotation is definitely stable. 
is superior to the airplane wing, which has no inher 
stability of its own. 

The investigations also show that as the rotor is pli 
above the center of gravity of the machine with its 
of rotation somewhat behind the center of gravity, 
autogiro will be stable without the intervention of the h 
zontal tail surfaces. Such inherent stability without } 
zontal tail action is impossible in the airplane. Fur 
more, rotors of the direct control type are pivoted @ 
a suitable point so that not only is it possible to s¢ 
longitudinal control without use of an elevator, but 
rotur tends to change its inclination so as to increase 
bility. In the airplane, flying with free stick, the 
bility is less than flying with stick held in a fixed posi 
In the autogiro with pivoted rotor, on the other 
there is a dual stabilizing effect. Thus from the ij 


of view of horizontal static stability, the autogiro 
distinct points of superiority over the airplane. 1 


In this the rm 


if 
4 
Da 
q 
a 
cal 
Ho 
Jee 
NG 
hic 
od 
als. 
é ph 
bts 
er 
I 
nt 
m: 
a 
ro 
ic 
mi 
e 
tl 
n 
n 
3 One 
ual 
Te ¢ 
4 


DECEMBER 8, 1939 


nove the discrepancy existing between wind tunnel data 
yd theoretical and practical reasoning, Lieutenant 
qaugen will conduct an investigation into the stability 
@,i the rotor with offset hinge, systematically varying the 
position of the hinge. 
™ (ne of the most interesting problems in the helicopter 
day is whether super-imposed air screws, as in the 
Te n@Mpreguet helicopter, or air screw placed on either side of 
'Y thay. fusilage, as in the Focke helicopter, are more efficient. 
ly stv, Sherwin has devised a special apparatus for investi- 
T, TUM ting this point in the nine-foot wind tunnel of the 
od th aniel Guggenheim School of Aeronautics of New York 
tics 
uesti 
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(CHEMICALLY INDUCED PLANT TUMORS 


AMM (ives to the mechanism of cancer production in man 
'e bu. other animals are now being sought in the plant world. 
Of HM atest efforts to produce cancers in plants by the chemicals 
red tH. tar which produce cancer in animals or by other chem- 
- cals were described by Dr. Michael Levine, Montefiore 
Hospital Biological Laboratory for Cancer Research, at 
meeting of the Torrey Botanical Club in New York on 
keember 5. Montefiore Hospital is the only hospital in 
e world which has a garden devoted to plant cancer 
tudies. 
Crown gall, the form of cancer which plants are known 
» harbor, is not analogous to human or other animal 
t longiancer, Dr. Levine said. Cancer-ecausing hydrocarbons, 
ing mphich produce cancer in animals, poison plants but fail to 
nound™™roduce cancers in them. Certain other irritating chem- 
e Philals, such as indole acetic acid, indole butyric acid, 
Scien@Maphthalene acetic acid and a series of scarlet red dyes, 
iversij™mhen applied to the injured surface of a plant, produce 
on, U.fbots together with small tumors. These tumors, however, 
r of fire not, in Dr. Levine’s opinion, analogous to human or 
ow Yqather animal tumors, either. The plant tumor, he believes, 
a part of a reparative and protective mechanism of the 
d tumf@ant, analogous to inflammation in animals. 
| exp@ll Dr. Levine expressed the hope that plants ultimately will 
he 1 made to form tumors as a response to chemical sub- 
from @ances. He implies that the plant cells will be so modi- 
he Tied as to proliferate without limit, endowing them with 
inhet@™ property now possessed by animal cancer. The pro- 
ction of malignant plant growths will throw light on 
is plif™e mechanism of cancer production in animals. The ab- 
its @ifnce of blood and lymph streams and lack of diversity 
vity, @ tissue types make the plant a suitable subject for the 
the of this important problem. 
out 
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Dr. Kart T. Compton, president of the Massachusetts 
stitute of Technology, pointed out at the seventy-fifth 


_ butBniversary dinner of the Columbia University School of 
‘east@@gineering that the applications of scientific knowledge 
the 


vance much more rapidly than the mere increase of 
owledge. ‘*There are two factors which account for 
increasing rapidity in the development of new applica- 
pus of science to human welfare,’’ Dr. Compton said. 
Une of these is simply the fact that we are learning con- 
ually by experience how to make these applications 
te quickly and effectively. The second is that the possi- 
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bilities for accomplishing our purposes increase somewhat 
as the square of the amount of knowledge which we pos- 
sess.’’ Thus if knowledge can be doubled in extent the 
applications can be increased four-fold. 


How a four-lane highway was ‘‘ jacked’’ apart to make 
a divided roadway and thus reduced fatal accidents over 
83 per cent. was described at the meeting at Washington, 
D. C., of the Highway Research Board of the National 
Research Council by Arnold H. Vey, traffic engineer of 
the State of New Jersey. New Jersey took a popular 
four-lane highway and split it down the middle, jacking 
up separate concrete slabs and moving them sideways. 
Two roadways, separated by a dividing center strip, thus 
resulted. A study of accident figures on this road in 
1933-34, before the division, and for 1937-38, after the 
division, showed that fatal accidents dropped 83.3 per cent. 
Non-fatal accidents decreased 48.5 per cent., and accidents 
involving property damage were cut 17.6 per cent. The 
reduction for accidents of all kinds was 40.4 per cent. 
Particularly valuable was the new divided highway at 
night, for accidents were then decreased by 47.2 per cent., 
while during the day they dropped only 31.4 per cent. 


THE giant 608,170-pound locomotive, ‘‘ American Rail- 
roads,’’ which millions saw at the New York World’s 
Fair, was the outstanding development of railroading for 
1939, according to a report submitted to the meeting in 
Philadelphia of the American Society of Mechanical En- 
gineers by its subcommittee. ‘‘American Railroads,’’ 
while it stayed in one place, covered thousands of miles 
on rollers to thrill World’s Fair crowds. Designed to 
haul 1,200-ton trains at speeds up to 100 miles per hour, 
it was the cooperative undertaking of the Baldwin, Amer- 
ican and Lima locomotive companies. 


Rotary winged aircraft of the autogiro or helicopter 
type will usher in the third stage of growth in man’s con- 
quest of the air, according to Igor I. Sikorsky, pilot and 
designer, who spoke at the meeting of the Philadelphia 
chapter of the Institute of Aeronautical Sciences. Mr. 
Sikorsky forecast a brilliant future for planes with rotary 
wings, particularly in the field of private flying, to add to 
lighter-than-air and heavier-than-air transportation, the 
two earliest stages of man’s aerial transport. By rotary 
wings, Mr. Sikorsky said, private flying can come into its 
own, for planes of this type overcome the main handicap 
of private flying to-day, which is lack of ability to take 
off and land in small spaces. it is this handicap, he feels, 
rather than lack of speed, lack of safety or even high cost 
of operation which has limited private aviation. 


PLAIN ordinary water is now being used successfully 
as a lubricant for bearings in giant steel mill rolls and 
large ship propeller shafts through advances in the plas- 
tics industry, L. M. Tichvinsky, of the Westinghouse 
Research Laboratories, pointed out at the meeting of the 
American Society of Mechanical Engineers. Woven tex- 
tile fabrics are impregnated with an organic binder and 
then treated by temperature and pressure to create these 
bearings, which require no oil or grease but perform effi- 
ciently when lubricated with water, which serves both as 
a cooling agent and as a lubricant. 
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Tue new Balopticons ERM and LRM have three 
outstanding advantages. First—-Standard Bausch & 
Lomb Optical Quality,—brilliantly sharp screen im- 
ages of projected material under actual class room 
conditions. 

Second—An improved Built-In Blower-Cooling 
System of high efficiency. The blower in these two 
new Balopticons is completely enclosed. It is located 
in front of the base and forces a current of cold air 
over the mate:ial being projected. This cooling sys- 
tem is out of the way of the operator, and does nct 


BAUSCH 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION «© © © «© © © © © @ 


NEW LRM BALOPTICON for Lantern Slides and Opaque Material 


TWO NEW BALOPTICONS 
With Three Desirable Features 


hinder access to any part of the projector while in 

Third—An improved object holder for opaque m 
terial, permitting projection of 6” x 634” areas. 
special feature of this holder is its freedom from @ 
structions that would interfere with the projection @im 
selected portions of large sheets, maps or drawing 
The door is provided for the placing of solid objec 
in the projection area. 

A new folder E-132 describing these two mod 
in detail will be sent on request, Bausch & Lom 
Optical Co., 642 St. Paul Street, Rochester, N. Y. 


LOMB 
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OFF PRESS DECEMBER 20ik! 


1939 INDEX 
AUTHORS’ ABSTRACTS 


°* ANATOMY ® ANTHROPOLOGY * MORPHOLOGY 
*¢ ZOOLOGY—for all papers published in 


Journals of 
The Wistar Institute of Anatomy and Biology 
January to December 1939 


This year’s subscribers to the Advance Abstract Card Service receive this Index free. 


Available to non-subscribers—price fifty cents per copy. 
Edition Limited ! Order Now! 
THE WISTAR INSTITUTE OF ANATOMY AND BIOLOGY 


Woodland Avenue and Thirty-sixth Street 
Philadelphia, Pa. 


UNIVERSAL INDICATOR OSIRIS 


(Bogen) 
Studies on the History and Philosophy of 


ae : Science and on the History of Learnin 
A useful indicator solution, pie 


for determining the approxi- 


mate hydrogen ion concentra- Series of supplementary volumes to sis 


tion of solutions. The color Edited by GEORGE SARTON, 
changes are as follows: D.Se. 
Red—A bout Ph 2.0 Six volumes have already appeared. Sub- 
Orange—A bout Ph 4.0 scription to vol. 7 (1939) is open. The edition 
Yellow—About Ph 6.0 is limited and relatively small. Libraries wish- 
Yellowish-Green—About Ph 7.0 ing to secure a copy should send their subscrip- 


Green—A bout Ph 80 tion to these volumes (or a continuation order 
Blue—About Ph 10.0 for the whole series) to Dr. A. Pogo, Harvard 


Prices: Library 189, Cambridge, Mass. 
1H eg iT The price is $5 per volume of the average 
1 oz. . $0.40 
bah ee . size of [sis volumes (except vol. 1 costing $6 
3.00 


, The vols. of Osiris will contain, in general, 
F.0.B. Norwood, Ohio . series of articles devoted to a single subject, 

~ and also longer memoirs. It is proposed to 
publish one volume a year, or exceptionally two, 
but not more. 


Catalogue of Laboratory Reagents Upon Request 


THE COLEMAN 6. BELL 


Isis will continue to be a quarterly journal 
containing shorter articles, reviews, notes and 


- correspondence and critical bibliographies. The 
MAN UFACTURING CHEMISTS | removal of the longer articles to Osiris will in- 
N OR WwW D, OH 10, U. A. crease the variety and attractiveness of Isis. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUPER-HEAVYWEIGHT STARS 
(Copyright, 1939, by Science Service) 


THREE new super-heavyweights among stars, so solid 
that each cubic inch of their substance weighs not pounds 
but tons, are the latest discoveries made by Dr. G. P. 
Kuiper, using giant telescopes of McDonald Observatory 
at Fort Davis, Texas, and Yerkes Observatory at Williams 
Bay, Wis. 

Known as white dwarfs, the newly found heavyweights 
are called Wolf 1516, the primary of the wide double star 
Wolf 672, Ross 640. This brings the number of white 
dwarfs known to 22, all stars relatively near the earth. 
Wolf 1516 is believed to have a diameter about four tenths 
that of the earth and such dense material that it weighs 
between 500 and 1,000 tons (1,000,000 and 2,000,000 
pounds) per cubic inch. It has, however, not yet had 
its size and weight precisely determined, but it resembles 
an older one, A.C. 70 degrees 8247, that does have this 
amazing super-weight. 

These two stars are the hottest white dwarfs known, 
with surface temperatures of over 30,000 degrees Centi- 
grade. Only two other white dwarf stars, Wolf 457 and 
Wolf 219, are known to be similar to these stars. They 
are possibly even slightly heavier, at most about double in 
density. The other two new white dwarfs are probably 
less extreme. Dr. Kuiper has not yet finished his studies 
of them. Two other stars, Ross 22 and Wolf 923, are 
suspected of belonging to the same class and are also being 
investigated further. 

More than half of all the white dwarfs known, 13 out 
of the 22, have a weight nearly the same as the famou3 
companion of Sirius, about 3 tons per cubic inch, while 
the rest of them are heavier. 

These very dense stars may be the result of a great 
stellar explosion, causing a collapse of a more orainary 
ster into smaller space. One idea is that they consist »+ 
stripped atoms, deprived of their electrons. 


A QUANTUM WORLD 
(Copyright, 1939, by Science Service) 

AN amazing quantum world, where all elephants seem 
to have fur, where a tiger appears not as one animal but 
a whole group, and where a machine gun instead of a 
rifle would be needed to kill one of them, was described 
by Professor George Gamow, of the George Washington 
University, speaking before the Philosophical Society of 
Washington. 

You could enter the quantum world if you could shrink 
down smaller than did Alice in Wonderland and become 
the size of an atom. Or you could do it, as did Professor 
Gamow, by increasing the magnitude of the quantum con- 
stant (which determines the uncertainty in position and 
motion of objects) so that it would have a noticeable effect 
on large objects. ; 

If you went tiger-hunting in a quantum jungle, Profes- 
sor Gamow explains, the elephant on which you would ride 
would appear to be covered with fur. This would only 


be the uncertainty in the size of the elephant, so that jt | 
appeared to have a fuzzy, furry outline. 


The tiger for which you are searching would be the 


most baffling sort of animal. Instead of a single beast, 
it would entirely surround your elephant. To try ang @ 
shoot it with a rifle by careful aiming would be useless. | 
The chances would be many thousand to one that you & 
would miss it. All you could do would be to use a machine | 
gun and spray the landscape in the general direction of 9 
the ‘‘multiple’’ tiger. Eventually, and only by chance, q 
would a bullet finally hit the tiger and finally kill it by 

direct impact. é 

Fantastic and imaginary as is Professor Gamow’s tiger § 
hunt, the happenings are similar to those which physicists 
now believe exist in the tiny world of an atom where indi- | 
vidual particles are so minute that the quantum constant, 
determining the uncertainty of position, is a very real 
problem. 

In experimental atomic physics the elephant corresponds 
to the heavy nuclei of atoms and the ‘‘ muitiple’’ tiger to 
the fuzzy, indeterminate position of an electron about the 
nucleus. The machine gun technique of hitting the 
‘‘tiger’’ corresponds to attempts to bombard atoms in 
transmutation experiments where whole hosts of par- 
ticle ‘‘bullets’’ must be fired in order to make a single 
hit.—Rosert D. PoTrer. 


ULTRA-VIOLET AND INFRA-RED 
RADIATIONS 


ULTRA-VIOLET and infra-red radiation can have many 
uses on the electrified farm of the future, if only current 
becomes cheap enough and suitable equipment is devel- 
oped, according to L. C. Porter, of the General Electric 
Company’s incandescent lamp department in Cleveland, 
who spoke at the Chicago meeting of the American So- 
ciety of Agricultural Engineers. 

Infra-red rays are best known for their heating effects, 
Mr. Porter stated. Adaptations of the familiar dull-red- 
glowing electric heaters can readily be made for use in 
poultry houses, in barns to keep newborn animals warm 
and in the quick drying of hay. If their operation «an 
be made cheap enough, their greater compactness and ‘ess 
fire risk will give them considerable advantage over pres 
ent types of equipment. 

Ultra-violet rays are known to have certain well-marked 
physiological effects, as in activating sterols to produce 
vitamin D and in keeping in check plants’ growth in length. 
For producing well-proportioned plants in greenhouses, 
Mr. Porter suggested the use of a new kind of incandes- 
cent lamp, which has a globe permeable to ultra-violet 
as well as to visible rays. With these and other lamps 
in proper proportions, he stated, a close approximation t0 
natural sunlight can be obtained, with control of dura 
tion and intensity not possible under natural conditions. 

The well-known germicidal effects of ultra-violet rays 
still await a number of possible practical applications 0 
the farm, Mr. Porter pointed out. They may be used 2 
stables and dairy buildings as they now are in hospitals, 
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to keep down the germ population of the air. They may 
pe called on to control the spread of epidemics among 
farm animals, and to “heck the growth of molds and other 
fungi on hay, grain: ° other products. Their fluorescent 
effects may aid in diagaosing animal diseases and in ex- 
amining vegetables and fruits. 

With Dr. L. J. Buttolph, physicist of the General Elec- 
tric Company, Mr. Porter will publish some of his sugges- 
tions in the forthcoming issue of Agricultural Engineering. 


THE DISCOVERY OF NEW OIL IN 
NEBRASKA 
(Copyright, 1939, by Science Service) 

To the s:ecessful discovery of oil in Michigan and in 

Illinois can be credited the new discovery of petroleum in 
Nebraska at Falls City, near the Kansas border, accord- 
ing to a report of the U. 8S. Bureau of Mines. 
The petroleum finds in Michigan and Illinois were based 
on geologie ‘‘basins’’ which look like some giant dinner 
platter with a corrugated bottom. Overlying the basin is 
surface material—in the case of Michigan, glacial drift— 
so that the ground level over the drift is not by itself in- 
dicative of the underlying depression in rock strata. 

The new Nebraska finds have been based on two years 
of exploration of the Forest City basin, an area com- 
parable to, though smaller than, the Michigan basin. 

A typical procedure of geologists in searching for petro- 
leum in a basin area is to follow ‘‘trends,’’ the lines of 
the corrugations. A network of these corrugations is 
worked out and wells drilled at the intersections of the 
trend lines. 

Production in the first Nebraska well is small, and it 
appears that the operators will have to push the well 
greatly to get sufficient oil to win the $15,000 prize offered 
by the state legislature for the first well which will pro- 
duce 50 barrels daily for 60 days. In much greater pro- 
duction is the Mississippi discovery of oil, also recently 
reported, in Yazoo County. Over 700 drilling permits 
have been issued, but the possible extent of this field has 


not yet been determined.—RoBert D. PorTer. 


THE TREATMENT OF SYPHILIS 
A NEW syphilis medicine, which can be taken in pills, 


f tas been developed by Dr. Paul J. Hanzlik and his as- 


sistants at the School of Medicine of Stanford University. 

Success with exacting trials of the drug for over four 
years, in syphilis clinics in San Francisco and in Los 
Angeles, Cleveland and Philadelphia, has been reported. 
The couneil on pharmacy and chemistry of the American 
Medical Association in Chicago has accepted the new 
medicine as an anti-syphilitie agent. 

Sobisminol is the name of the drug. It is a bismuth 
compound. Its great advantage is that it can be taken in 
pills, or capsules, at home, thus cutting down the number 
of visits to elinie or doctor’s office and, of course, making 
unnecessary the hypodermic injections of bismuth which 
have been part of syphilis treatment. 

The new medicine, however, is not a short-cut to a 
syphilis cure. It must be taken in combination with in- 


jections of arsphenamine or one of the other arsenical 
compounds, 


The total course of treatment still takes 
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nearly two years, made up of alternating periods of six 
to 10 weeks of weekly arsphenamine injections and 10 to 
20 weeks of taking the sobisminol capsules. 

The new medicine will be sold on a physician’s pre- 
scription only. Bismuth, the active ingredient, is a poison 
which is not safe for patients to prescribe for themselves. 
The new medicine is protected by patent held by Stanford 
University and the licensing agreements already made 
with three drug manufacturing firias restrict the sale of 
the drug without prescription and also forbid its exploita- 
tion to laymen by newspaper advertising, radio or window 
displays. Royalties will be used for further research in 


‘syphilis and related problems. 


Sobisminol is said to produce prompt healing of syphi- 
litic lesions and to have a killing effect on syphilis germs in 
the blood and tissues. Because of its ability to penetrate 
the brain and nervous system, it has been found to bring 
relief from pain in a high percentage of cases in the late 
stages of neurosyphilis. One physician who used it in 
treating patients reported that if used early in syphilis it 
‘‘may prove to be of value in the prevention of neuro- 
syphilis,’’ the terribly destructive late stage in which the 
disease attacks the brain. The preventive action of the 
new medicine, however, can not be determined conclusively 
at this time, because neurosyphilis generally does not 
appear until 10 or 15 years after the first infection. 

The production of a bismuth compound for oral treat- 
ment involved making a hypothetical chemical compound 
which had never been actually manufactured. This is 
triisopropanolamine, which is combined with sodium bis- 
muthate and propylene glycol to make a bismuth com- 
pound that can be absorbed from the stomach into the 
blood, which is stable enough to withstand chemical action 
in the digestive system, and which prevents heat coagu- 
lation of the blood. 


A NEW TREATMENT FOR PNEUMONIA 
(Copyright, 1939, by Science Service) 


A NEW chemical treatment for pneumonia, using a new 
drug, sulfathiazole, has been announced. 

Physicians who tested it experimentally on human 
patients pronounce it even better than sulfapyridine, 
widely hailed in recent months as the chemical conqueror 
of pneumonia. The new drug is safer than sulfapyridine, 
and it does not make the patients sick. Nausea and 
vomiting, which have been a distressing feature of sulf- 
apyridine treatment, are practically absent when sulf- 
athiazole is given. 

Developed in the Squibb Institute for Medical Research 
by Drs. H. B. van Dyke, R. O. Greep, Geoffrey Rake and 
C. M. McKee, the first report of the new drug is being 
published in the current issue of the Proceedings of the 
Society of Experimental Biology and Medicine. 

Laboratory experiments on hundreds of mice show that 
the toxicity of sulfathiazole is much less than the toxicity 
of sulfapyridine except in doses far larger than are 
needed to cure pneumonia. In the body sulfapyridine 
is rather rapidly combined or conjugated with acetic acid. 
This unfortunately makes the drug quite inert and unless 
in its effect on the infection, only the uncombined form 
being active. The new drug, sulfathiazole, however, is 
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combined with acetic acid to a much smaller extent, so 
that most of the drug given is effective until it is excreted. 
This means that doctors do not have to give as much 
sulfathiazole to treat a pneumonia patient. Chronic 
poisonous effects from accumulation of the drug in the 
body are much less apt to oceur because sulfathiazole is 
excretec more rapicly than sulfapyridine. 

Sulfathiazole is chemically related to sulfapyridine and 
sulfanilamide. It was prepared by several groups of sci- 
entists in the search for better chemicals with which to 
fight infections ‘n»t threaten human life. The drug is 


given by movi. in the mouse studies it had to be mixed 


with the food in order to make sure that all the drug given” 


was being absorbed, so that comparisons between sulfa- 
pyridine-treated and sulfathiazole-treated animals would 
be on an exactly equal basis. For treatment of pneumonia 
patients, it is not necessary to mix the drug with the food. 


TRACHOMA ERADICATION 


SULFANILAMIDE treatment of the blinding eye disease, 
trachoma, among American Indians has been so successful 
during its first year’s trial that the Indian Service will 
launch a trachoma-eradication program next year. 

Announcement of the success of the sulfanilamide treat- 
ment and of plans for a sharply expanded program, which 
it is hoped will bring this ancient scourge under control, 
was made by U. 8S. Commissioner of Indian Affairs John 
Collier in his report to Secretary of the Interior Harold 
L. Ickes. 

The success of the new treatment will probably lead to 
its adoption in foreign countries, where trachoma is even 
more of a problem than it is here. Dr. R. Siri, a Siamese 
physician now in this country on a Rockefeller grant, 
plans to study the treatment on Indian reservations in the 
West before leaving for Siam in January. Out of Siam’s 
population of 15,000,000, it is estimated that 3,000,000 
persons are afflicted with trachoma. 

Mr. Collier states that the disease has been eliminated 
completely by sulfanilamide treatment among the school 
children at Fort Apache, and trachoma in older Apaches 
is being rapidly cleared up. Of the more than 1,000 
trachoma-afflicted Indians treated with sulfanilamide so 
far, 60 per cent. have improved to the point where physi- 
cians state the disease is ‘‘arrested.’’ Since trachoma is 
caused by a germ and is largely limited to Indians in this 
country, it is believed that by arresting the disease in all 
patients, the spread of this eyesight-destroying scourge 
may be stopped. This would mean practical eradication 
of the disease. Quarantine regulations check its importa- 
tion from foreign countries. 

Sulfapyridine will be tried as well as sulfanilamide, 
according to Dr. J. G. Townsend, head of the Indian 
health service. The service is trying to determine which 
drug and what dosage will be most effective in arresting 
trachoma with greatest speed at least cost. One difficulty 
of the new treatment is in getting the Indians to take the 
medicine. Sulfanilamide is given them in the form of 
pills, and many of them can not understand why a pill 
should relieve an eye ailment. Nurses have found they 
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must examine the children’s mouths to be sure they swal. 
low the pills. 

Difficulty in checking trachoma in the past has bee, 
partly due to lack of sanitary facilities among the Jy. 
dians. Many Navajos, Dr. Townsend pointed out, hay, 
to carry all their water, for drinking as well as Washing, 
six or seven miles. Under such conditions, instructions 
about washing and the use of individual clean towels ty 
prevent spread of germs are not too likely to be carrieq 
out. 


ITEMS 
How America’s flyers of to-morrow will be selected ang 

trained was told by Dr. Dean R. Brimhall, assistant to | 
the chairman of the Civil Aeronautics Authority, speak. 
ing as guest on Science Service’s Adventures in Science 
program on Monday, December 11. A committee of 
nationally known psychologists is cooperating with Dr, 
Brimhall and the CAA in this work. Just as during the 
World War psychological tests were used to pick the j 
proper jobs for soldiers, so in this new aviation activity 
psychology and other scientific methods are to be used 
in making the training most effective. 


SEVEN billion or more young fish and eggs of four in- 
portant commercial species—cod, haddock, pollock and 
flounder—have been planted in favorable spots along the 
North Atlantic coast of this country by the U. 8. Bureau 
of Fisheries during the past year. The work was carried 
out by three marine hatcheries of the bureau in New 
England. The states of Maine and Massachusetts are 
also cooperating toward the repopulation of their offshore 
waters with lobsters. 


A GREAT mass of living coral has been brought to St. 
Augustine, Fla., for the Marineland Studios by the fishing 
vessel Porpoise, which was fitted with a specially con- 
structed well for the purpose. The coral tree was broken 
off its base, on the reefs near Walker City, Bahamas, and 
transferred into the ship without exposure to the ait. 
Previous attempts to transfer living eoral into aquaria 
have all ended in failure because even“brief exposure to 
the air proved immediately fatal to the thousands of small 
polyp animals. 

Corton linings for irrigation ditches may be the new 
way to make a dent in the surplus cotton stock piles of the 
South, it was suggested to the.National Reclamation Ass0- 
ciation meeting at Denver. The new utilization of cotton 
supplements the use of cotton fabrics as a binder for set: 
ondary highways and airport runways. W. H. Robinson, 


‘manager of an irrigation district in Idaho, described how 


a section of an irrigation canal was lined with a mixture 
of asphalt and gravel backed by heavy cotton fabric. 
Water losses in this section, which formerly ran from 2) 
per cent. to 30 per cent., have now been cut to about one 
and one half per cent. The standard method of lining 
irrigation canals is with concrete, which pays for itself 
despite high cost. The cotton-gravel-asphalt liner % 
cheaper. 
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SCIENCE—ADVERTISEMENTS 


WILEY BOOKS 


When attending the A.A.A.S. meetings 
at Columbus, visit our booth, No. 40. 


GENERAL PHYSICS 
FOR STUDENTS OF SCIENCE 


By ROBERT BRUCE LINDSAY, Hazard Professor of Physics, Brown 
University. 

This textbook is intended for an introductory course in college physics, 
for sophomore students of science who have had mathematics through 
elementary calculus, or for a course for students who have already had 
an elementary non-mathematical course in physics, 2 an intermediate 
and more thorough treatment. 


Ready in January 534 pages; 265 iilus.; 6 by 9; $3.75 


FUNDAMENTAL PROCESSES OF 
ELECTRICAL DISCHARGE IN GASES 


By LEONARD B. LOEB, Professor of Physics, University of California. 
This volume relates modern atomic physics to the field of discharge 
through gases. The topics chosen, aside from the chapters dealing with 
discharges, are designed to present the fundamental processes active in 
all discharge phenomena in both the evolutionary and present-day stages. 


Published in December 717 pages; 297 illus.; 6 by 9; $7.00 


TWELFTH REPORT OF THE 
COMMITTEE ON CATALYSIS 


NATIONAL RESEARCH COUNCIL. 

A particularly timely book because of the tremendous interest now being 
shown in catalysis in industrial fields. The material in the report is the 
resu't of original research and much of it appears here for the first time 
in any book. 

Ready in January Approx. 336 pages; 6 by 9; Probable price, $5.00 


AN INTRODUCTION TO 
CHEMICAL SCIENCE 


By W. H. HATCHER, Professor of Chemistry, McGill University. 

An exact, yet cultural survey, stressing economic features and presenting 
organic chemistry visually. No field of chemistry is ignored, yet the 
treatment is not superficial. The book is intended for use in a complete, 
non-specialist course for liberal arts students. 


Ready in January 423 pages; 66 illus.; 54 by 84; $3.00 


INTRODUCTORY COLLEGE CHEMISTRY 


By NEIL E. GORDON, Professor of Chemistry, Central College; form- 
erly Professor of Chemical Education, The Johns Hopkins University; 
and WILLIAM E. TROUT, JR., Professor of Chemistry, Mary Baidwin 
College. 

This volume offers an unusual integration of text, laboratory manual and 
workbook. Directions for experiments are given, with blanks for the 
student’s records. The arrangement does not preclude the use of a sep- 
arate notebook. Principles are stressed, rather than applications. 


Ready in January Second edition; 753 pages; 159 illus.; 6 by 9; $3.50 


JOHN WILEY SONS, INC. 
440 FOURTH AVENUE, NEW YORK, 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN‘1939 
MATHEMATICS 


A NEW generalization of the length of a curve made it 
possible in 1939 to determine the ‘‘length’’ of very gen- 
eral sets of points in a plane. Properties of several 
important subsets of well-known function spaces were 
studied. 

Progress vn the famous continuum problem, which con- 
cerns infinite numbers and whether there is any infinite 
number substantially smaller than the number of points 
on a line and substantially larger than the number of 
whole numbers, showed that there is no inconsistency in 
assuming that no such number exists, although it has not 
been proved that there is no such intermediate number. 

The ergodic theorem was extended on the one hand to 
the study of homogeneous chaos; on the other hand, to the 
problems of diffusion gases, hydrodynamics and statistical 
mechanics. 

The mathematical theory of the change in temperatures 
occurring in a non-homogeneous bar with discontinuous 
initial temperatures was studied. 

Properties of very general spaces were investigated by 
means of related configurations called ‘‘ gratings.’’ 

' An application of elegant modern methods for elliptic 
functions and fields to the study of the more general 
Abelian fields was outstanding in abstract algebra. 


CHEMISTRY AND PHYSICS 


ATOMIC energy was released in 1939 by the splitting of 
uranium atoms under neutron bombardment. Originally 
discovered in Germany, uranium fission was quickly con- 
firmed in America and elsewhere. Experiments indicated 
that for each uranium atom split there was released 
175,000,000 electron volts of energy. 

Thorium and protactinium were likewise found to split 
and release their atomic energy. 

The fission of uranium was found to be accompanied by 
the emission of other neutrons in a delayed reaction which 
may be the link in a chain reaction that potentially would 
make possible the practical release of uranium’s atomic 
energy. 

Barium, krypton, antimony, tellurium, iodine, strontium, 
yttrium, lanthanum, xenon, caesium and rubidium are 
among the elements found to be created by the splitting 
of uranium with the release of large amounts of energy. 

Experiments showed that the work of extracting an elec- 
tron from tungsten (electronic work function) which usu- 
ally is assumed to be a constant in classical theory actu- 
ally varies with temperature amounting to an increase in 
energy of .00006 electron-volts for every increase of one 
degree Centigrade. 

A new type of chemical reaction obeying the laws of 
chance and operating between compounds hitherto believed 
to be inert to one another, as cream and milk, was dis- 


covered. 
The most sensitive current detecting device ever created 


was developed which ean detect .000,000,000,000,000,000,- 


001 amperes, or a current equal to a single electron Dagg 
ing down a wire every five minutes. 

Density, temperature and other important facts abo, 
the atmosphere up to heights of 24.8 miles were determing; 
by use of a flickering searchlight beam and photoeleecty 
cell detectors. 

The world’s most powerful continuous magnetic {iqj; 
with a strength of 100,000 gauss, was created. 

An improved and simple way of producing thiodiglyey 
starting material in the manufacture of mustard gas, wa 
developed. 

Hydrogen fluoride was discovered to be an excelley 
catalyst for many vital organic chemical reactions, in 
proving the yield of many reactions and making possib| 
some which have not previously been attained. 

A new synthetic silk-like fiber made from polyviny 
acetal resin, and known as Vinyon, approached commerciy 
production. 

Opticai glass having the highest index of refractig 
(light-bending ability) and the lowest dispersion eve 
attained was patented. 

The speed of light, fundamental physical constant, w: 
determined for the first time by a completely automati 
method that makes the observations independent of th 
observer. 


ASTRONOMY 


THE McDonald Observatory 82-inch telescope, secon 
largest in the world, was put into use in 1939 on Mow 
Locke, Texas. 

Television apparatus was devised to detect activity i 
the sun’s corona without waiting for total eclipse, prom 
ising aid to forecasts of disruptions in intercontinent 
radio communication. 

An unusual number of comets, 6 new and 7 returns 0 
periodic comets found in previous years, were discovered 
Kosik-Peltier, periodic Pons-Winnecke, Vaisala, Jurloi 
Achmarof-Hassel, which came to naked eye brilliance 
periodic Kopff, periodic Schwassmann-Wachmann, pet 
odie Brooks II, Rigollet, Kaminsky, periodic Tuttle, pen 
odie Giacobini-Zinner, Friend, periodic Faye. 

Five more supernovae, tremendous super-explodil 
stars, were discovered in distant nebulae; occurrence 4 
three such recent outbursts in one nebula within 16 ye: 
suggested that in some galaxies a tenth of the stars mi 
explode in a time equivalent to the period since the earth 
rocks cooled. 

Solar activity remained at a high level during the ye 
with sun-spots totaling more than 200 on many da 
auroral displays of unusual intensity and interference wil 
long distance radio communication. 

Mars made the closest approach to the earth in 15 yea 
Jupiter came nearer the earth than in 24 years, Sati 
came closer to earth than in 20 years. 

Two more extremely dense ‘‘white dwarf’’ stars, ¢ 
with a weight of 9,000 tons per cubic inch, were the f 
discoveries made with the new McDonald Observatory t 
scope. 
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AVAILABLE FOR INVESTIGATORS 
IN THE VITAMIN FIELD 


| Pyrazine-2, 3-dicarboxylic acid 

Pyrazine monocarboxylic acid 
2-methyl-1, 4-naphthoquinone 
Phthiocol (2-methy]-3-hydroxy- 
| 1, 4-naphthoquinone) 


These chemicals, prepared in our research laboratory, will 
be supplied to qualified investigators upon application. 


MEAD JOHNSON AND COMPANY 


EVANSVILLE, IND., U.S.A. 


NEW DUO-SEAL TWO STAGE VACUUM PUMP 


This Vacuum Pump, although smaller than the 1405 which has made such phe- 
nomenal service and endurance records, has the same internal vane movements 


_ and other important mechanical features. 
FIVE SPECIAL FEATURES 


1. The proper pump speed is approxi- 
mately 475 R.P.M., which produces a 
free air capacity of nineteen liters per 
minute. 


2. Each pump is tested on our certi- 
fied MeLeod gauges to less than 0.1 
micron (.0001 mm Hg) and many reg- 
ister less than .07 micron. 

8. The mechanical action is unusually 
quiet for a vacuum pump. 

4. The exhaust chamber is arranged 
for the collection of gases where this 
is desired. 

5. The oil level is visible and the 
oil ean be conveniently drained. 
Positive oil seal—no oil can back 
up. 


Catalog lists over 10,000 items 
for Science Laboratories. 


WRITE FOR IT 


Includes many new and 
interesting pieces 


No. 1400B 


No. 1400B—DUO-SEAL VAC- 
UUM PUMP, Two Stage, Motor 
driven. Mounted on a cast iron | 
base with 4 H.P. 110 volt A.C. 
motor and V belt with belt tight- 


 W.M. Welch Scientific Company 


UUM PUMP, Two Stage, with Established 1880 


pulley but without ar ty > 1517 Sedgwick Street Chicago, Illinois,U.S.A. 
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Harvard Observatory’s 10,000th variable star was dis- 
covered. 

A gigantic aura of stars was discovered enveloping our 
own universe of stars, the Milky Way. 


EartH SCIENCES 


A GOVERNMENT-SPONSORED American expedition to Ant- 
arctica set sail in 1939, equipped with planes and a spe- 
cially built snow cruiser, to amass geologic, geographic 
and oceanographic data and collect zoological specimens 
and informaticn. 

A new method was developed for obtaining geologic 
data on the deep bottom of the ocean by means of TNT 
explosions. 

A new type of ‘‘robot’’ unmanned observatory made 
possible the obtaining of weather data in remote and in- 
accessible places, like exposed mountain tops and the polar 
regions. 

The U. S. Weather Bureau made two innovations: 
‘*breakfast time’’ radio broadeasts and combination 
aviation and general forecasts made at airfields. 

A large iron meteorite was found in Modoc County, 
Calif. 

There were more than 35 earthquakes of sufficient sever- 
ity to be registered on the world-wide network of seismo- 
graph instruments. 

After a nearly normal summer, an unprecedented 
autumn drought gripped most of the country. 

The North Atlantic iceberg season was the longest on 
record. 

The first submarine charts of the eastern coast show- 
ing depths out to some 10,000 feet with all sounding in- 
corporated in submarine contours were issued. 

A submarine peak, rising nearly two miles above the 
ocean bottom, was discovered in the Gulf of Alaska. 

A new ‘‘deepest spot’’ for the Atlantic, 5.7 miles, was 
found in the Nares Deep, north of Puerto Rico. 


BIOLOGICAL SCIENCES 


ONE of the big biological events of the century was the 
discovery, off the eastern coast of South Africa, of a large, 
deep-sea fish belonging to a group supposedly extinct since 
the days of the dinosaurs. The scaly monster, about five 
feet long and having huge blue eyes, has been given the 
scientific name Latimeria chalumnae. 

Two human embryos, only eleven days old, were 
studied. 

Light, either artificial or from the sun, serves to in- 
crease the ability of plants to withstand midsummer heat, 
experiments showed. 

Undifferentiated plant tissue was induced to grew in- 
definitely in test-tubes. 

A new genus of palm found on Cocos Island was named 
Roeseveltia frankliniana in honor of the President. 

Oxygen requirement of a fertilized mammalian egg was 
found to be 0.00073 cu mm per hour. 

A new method was devised for measuring soil moisture, 
by passing electric current through a buried block of 
gypsum. 

A chemical necessary for the capture of carbon dioxide 
in food formation by plants was found. 
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Seedless watermelons were produced by chemical trea}. 
ment of unpollinated flowers. 

A plant growth-retarding substance was discovered, 

A substance that makes plant wounds heal was (is. 
covered and named traumatic acid. 

Legs were successfully cross-transplanted among en. 
bryos of chickens, turkeys and other fowl. 

Colchicine was extensively applied in the breeding of 
new varieties of plants. 

A new type of rubber cavity-filling for tree wounds 
was designed to provide an inexpensive treatment. 

A new cooperative system for artificially inseminating 
cows, ewes and other farm animals was inaugurated ip 
several states. 


ANTHROPOLOGY AND ARCHEOLOGY 


At Tanis, entering the tomb of Pharaoh Shishak |, 
plunderer of Solomon’s Temple in Jerusalem, archeolo- 
gists found the place undisturbed and the Pharaoh en- 
closed in silver and gold coffins. First discovery of 
Neanderthal Man in Central Asia was reported in 1939, 
the skeleton of an eight-year-old boy, unearthed near Tash- 
kent, Turkestan. 

The oldest known dated monument in America, the 
equivalent of 291 B.c. by one correlation, 31 B.c. by an- 
other, was discovered in Tres Zapotes, Mexico. 

Nestor’s Palace of Odyssey fame was found on the 
Promontory of Pylos, and in the ruins lay hundreds of 
archives in Cretan-like script. 

The impressive ship grave of an Anglo-Saxon king, prob- J 
ably Redwald, who died about 620 a.D., came to light in 
Suffolk. 

Measurements of 147,000 American children provided 
the clothing industry with its first scientific basis for 
sizing children’s clothes. 

Hailed as a new and important link between man and 
ape, a distinctive fossil tooth found at Sterkfontein, South 
Africa, was believed allied to remains of the man-ape of 
50,000 to 100,000 years antiquity previously found in the 
same district. 

An extraordinarily well-preserved Neanderthal skull 
with well-developed brain capacity was unearthed on the 
west coast of Italy. 

Seven skeletons of ‘‘modern mankind’’ which had been 
found in the cave of Peking Man, China, were scientifically & 
described and pronounced surprisingly varied with the in- 
clusion of Indian-like types. 

A village unearthed in Arctic Alaska vebaled a form 
of prehistoric Eskimo life quite different from anything 
previously seen. 

Beads and additional types of tools were found at the 
only known camp of Folsom Man in Colorado, clarifying 
the picture of earliest Americans as equal in culture t 
Stone Age Europeans of the same era. 

Tree-ring technique of dating pueblo ruins in Ameri¢é 
was reported applicable to certain Viking and pre-Viking 
sites in Scandinavia; also to New England sites. 

Life of refugees when Crete’s civilization fell about 
1100 B.c. was shown by excavation of a city of refuge 01 
Mount Karphi, Crete. 

Exploration of a royal chamber tomb of the Mycenaca! 
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LABORATORY 
SUPPLIES 


AMERICAN-MADE GIEMSA STAIN 
for blood smears. 
We manufacture a high grade 
GIEMSA STAIN. 


$2.00 for 2 ounces. 


Stains and Reagents carefully made and 
tested on actual cases. 


Write for Catalogue. 
GRADWOHL LABORATORIES 


3514 Lucas Avenue 
St. Louis, Missouri 


TAYLOR NON-FADING LIQUID 


Color Standards 


Taylor Slide Compara- 
tors, with guaranteed 
non-fading liquid color 
standards, are ideal for 
general pH and chlorine 
control and for control 
of phosphates in boiler 
water. 

Molded from plastic, 
work on the slide prin- 
ciple. 

Full information on 

Comparators and Cole- 

man Glass Electrode. 
W. A. TAYLOR & CO., INC. 

891 Linden Ave. Baltimore, Md. 


The Academy of Natural Sciences is 
proud to announce the publication 
of Monograph Three by its distin- 
guished Curator of Mollusks 


LAND MOLLUSCA OF 
NORTH AMERICA 


(North of Mexico) 
By Henry A. 


A complete systematic and distributional study of 
land mollusks of North America, containing many 
descriptions of new genera and species, as well as 
vitally important original drawings of the soft 


anatomy. 


In two volumes, the first being divided into two 
parts, Part One, now ready, contains illustrations 
of 2,000 specimens in 599 pages. Price by sub- 
scription, $7.50, payable with order. 


Vol. I, Part Two, in press 
Vol. II, in preparation 
Subscription to Vols. I and II, $25.00. — 


Orders or requests for announcements should be 
sent to: The Secretary, The Academy of Natural 
Sciences, 1900 Race Street, Philadelphia, Pa. 


ade By 
thee Facts! 


Scientists, authors, lecturers, travelers and thou- 
sands of men and women in all walks of life have 
mastered a new language in their own homes by 
the world famous LINGUAPHONE METHOD. 
. . . Amazingly simple, thorough, sound, no smat- 
tering. 27 languages available. 
Send For FREE Book. 
LINGUAPHONE INSTITUTE 


MONOGRAPHS AND SYMPOSIA OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


1. The Protection by Patents of Scientific 
Discoveries. 40 pages (out of print) $ .50 


2. Physical and Chemical Changes in 
Nerve During Activity. 29 pages; 7 
graphs, 7 tables (out of print) 


8. The Scientific Aspects of Flood Control. 
47 pages; 35 illustrations $ .50 


4. Some Fundamental Aspects of the Can- 
cer Problem. 248 pages; 66 illustra- 
tions . $2.50 


bacterial Diseases. 133 pages; 40 il- 
lustrations 


6. Syphilis. 193 pages; 39 illustrations .... $2.50 


7. (a) Applications in Surface Chemistry 
and (b) Recent Advances in Chemical 
Physics. 133 pages; 21 illustrations... $2.50 


8. The Migration and Conservation of Sal- 
mon. ......... uu. $2.00 


9. Mental Health. Cloth binding, 106 
pages, 20 maps, 1 graph - 


10. Problems of Lake Biology $2.00 


il. Gonococeus and Gonococceal Infec- 
on 


The Science Press, Lancaster, Pa. 


89 R.C.A. Building New York City 
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age in Athens showed that before the Trojan War era 
that city was rich and important. 


PSYCHOLOGY AND PSYCHIATRY 


THREAT of European conflict and its reality stimulated 
research on the mental causes leading to war, effects of 
propaganda and war on the minds of belligerent and 
neutral peoples and means of protection from its influence. 

Dentists, artists, engineers and teachers, not clergy- 
men, church members, lawyers or domestic servants, were 
found to be more numerous in the cities rating highest in 
‘*general goodness of life.’’ 

Use of strychnine to vary the pattern of brain waves 
from the sensory cortex made possible the mapping of that 
area which was found to be very large with major sub- 


divisions serving sensation in the face, arms and legs | 


separately. 

Idea of a strictly localized speech center in the brain 
came into further question when it was observed that some 
patients recover after loss of speech through brain injury. 

The drug curare was found to depress the brain cortex 
or that part of the higher nervous system between the 
cortex and the spine so that learning can take place only 
through sub-cortical parts of the nervous system, explain- 
ing ability of the drug to produce ‘‘dual personality.’’ 

A special fund of more than $100,000 was set aside 
from the U. 8S. Government’s civilian pilot training pro- 
gram to develop new and better methods for selecting and 
training pilots. 

Brain wave study revealed that a chemical pacemaker 
controls the brain’s activity through cell respiration, 
promising new understanding of brain syphilis. 

Blood tests revealed that cell respiration in the brain 
is heightened during the fever treatment for the mental 
disorder paresis, brain syphilis, throwing new light en 
how the treatment benefits. 


ENGINEERING AND TECHNOLOGY 


A PRACTICAL way of extracting the important metal 
manganese from low-grade ores was developed in 1939; 
also the use of small amounts of lead in steel to improve 
greatly its fabrication properties. 

The U. S. Navy opened its new $4,500,000 towing tank 
at Carderock, Md. 

Gas turbines which in wartime emergency can be buried 
underground with only fuel and air inlet and an electric 
cable outlet were developed in Europe. and already several 
are in operation in the United States in industrial plants. 

Commercial production was begun of high test gasoline, 
using sulfuric acid as the chemical catalyst. 

The S.8. America, 30,000-ton passenger liner and largest 
ever built in America, was launched. 

Commercial development was undertaken of frequency 
modulated radio transmission which makes possible trans- 
mission without interference from natural or man-made 
static. 

The fulchronograph, a rotating magnetic lightning re- 
cording device, was developed, which successfully mea- 
sured the maximum current of a direct lightning stroke 
and charted its complete wave shape. 
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By a new process of insulating telephone wires th. 
number of wires which can be placed in present size cable 
was increased by 606 to a total of 4,242 wires. 

Accurate values for the viscosity of steam up to pres. 
sures of 2,000 pounds and temperatures of 1,100 degrees 
Fahrenheit were established. 

Scheduled television programs, after many years of lab. 
oratory experimentation, were inaugurated. 

Shasta Dam, irrigation project in the Sacramento-Sap 
Joaquin Valley, Calif., was begun. 

The Federal Government began the acquisition of stra. 
tegic mineral stockpiles with a $10,000,000 purchase fund, 

Iron 99.99 per cent. pure was made to serve as a spec. 
troscopic standard. 

MEDICAL SCIENCES 


THE pneumonia case fatality rate was materially cut 
in 1939 by use of the new chemical remedy, sulfapyridine, 
while this and the related chemical, sulfanilamide, were 
reported promising in treatment of smallpox, primary 
peritonitis in infants, certain tropical diseases, infection 
with hemophilus influenzae (not virus influenza), tula- 
remia, trichinosis, otitis media, gonorrhea, meningo- 
encephalitis of dogs, chronic ulcerative colitis; not useful 
in tuberculosis; and an effective vital stain for plant and 
animal tissues. 

The National Cancer Institute at Bethesda, Md., was 
completed and oceupied by its cancer research staff. 

New buildings for Memorial Hospital for the Treatment 
of Cancer and Allied Diseases, in New York City, were 
completed. 

A bill to extend medical and health services throughout 
the nation through a national health program was intro- 
duced into the Senate by Senator Robert F. Wagner, 
N. Y., and hearings were held and a preliminary report 
made, but the bill was not reported out of committee be- 
fore Congress adjourned. 

Refrigeration of human cancer patients to. the point of 
artificial hibernation gave relief of intractable pain in 
more than 80 hopeless cases with regression of the tumor 
in some, 

Cases of ulcerating x-ray and radium burns were cured 
with no recurrence during 10 years and probably pre 
vented from becoming cancerous by treatment with alpha 
rays, beryllium and boron. 

Treatment of cancer by neutron rays from the cyclo- 
tron was started. 

‘<Cocktails’’ of radioactive sodium phosphate proved 
at least as effective leukemia treatment as x-rays in pre 
liminary human trials of what is hoped will prove 4 
‘feure’’ for this fatal disease. 

Vitamin K has been obtained in crystalline form and 


its chemical constitution has been determined as probably § 
Similar naph- § 


2-methyl-3-phytyl-1, 4-naphthoquinone. 


thoquinone compounds made synthetically exert the same 
influence in promoting the formation of prothrombin, one 
of the necessary factors in blood coagulation. They have § 
been used successfully in treating certain diseases in 
which bleeding occurs from lack of prothrombin, such as 
obstructive jaundice and the bleeding of new-born infants. 
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Foundations of Science 


By H. POINCARE 
Pp. xi+ 553. 


Containing the authorized En- 
glish translation by George 
Bruce Halsted of ‘‘Science and 
Hypothesis,’’ ‘‘The Value of 


Seience’’ and ‘‘Science and 


Method,’’ with a special preface 
by Poincaré, and an introduc- 
tion by Josiah Royce. | Price, 
postpaid, $5.00. 


THE SCIENCE PRESS 
Graud Central Terminal New York, N. Y. 


UNIVERSAL INDICATOR 


(Bogen) 


A useful indicator solution, 
for determining the approxi- 


tion of solutions. The color 
changes are as follows: 


Red—About Ph 2.0 
ee Orange—About Ph 4.0 
Boge gal Yellow—About Ph 6.0 
N’S UNIVER Yellowish-Green—About Ph 7.0 
Green—About Ph 8.0 
Blue—About Ph 10.0 
Prices: 

1.00 

3.00 

F.0.B. Norwood, Ohio 


Catalogue of Laboratory Reagents Upon Request 


THE COLEMAN & BELL CO. 
MANUFACTURING 
NORWOOD, OHIO, U.S.A.” 


LaMotte pH Standardized 


Indicator Solutions 


LaMotte Indicator Solutions are standard through- 
out the world for pH control work. Manufactured 
from purest chemicals, exclusively in the LaMotte 
Laboratories; standardized and sold i:. Pyrex Bot- 
tles, they are guarenteed to give resulis of unvary- 
ing accuracy at a!l times. LaMotte Standardized 
Indicator Solutions are available for the range 0.2 
pH to 13.6 pH. Prices sent on request. 


LaMotte Chemical Products Co. 


Dept. H Towson, Baltimore, Md. 


i Hew aud All mak 
Used Glarres ! 
Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 


passes $1. upward. Repair work & goods 
guaranteed. 


ALDEN LORING, OWEGO,N.Y. 
x B. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 
Corres; ondence Invited 
LANCASTER, PENNSYLVANIA 


“POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 


for upwards of 50 years 


ag All sizes in 
Il Squares, 
ES Circles, and 
Folded 
Filters 
Rolls made 
to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 


POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUPER-EXPLOSIONS OF STARS IN 
DISTANT NEBULAE 
(Copyright, 1939, by Science Service) 

THE discovery by the collaborative efforts of astrono- 
mers at Mount Wilson, Palomar and Harvard Observa- 
tories of three gigantic stellar super-explosions within 
sixteen years in a distant system of stars like our own 
Milky Way, has been reported through the Proceedings 
of the National Academy of Sciences by Dr. Harlow 
Shapley, director of the Harvard Observatory, and leads 
to the speculation that these catastrophic star flare-ups 
are much more frequent than has been suspected hitherto, 
at least for one special type of stellar system. 

It may be that in a system of stars similar to our own, 
a tenth of the stars explode in a time equivalent to that 
since the earth’s oldest rocks cooled. Heretofore the 
accepted rate of occurrence of these supernovae, as they 
are called, has been one in 600 years for any one system. 

Dr. Fritz Zwicky, of Palomar Observatory, and Dr. E. 
P. Hubble, of Mount Wilson Observatory, found two of 
the supernovae, one of which was also independently found 
on Harvard plates. The third was found on Harvard 
plates of 1921 by Miss R. Jones. This third supernovae 
actually exceeded at its peak brightness all other light 
from this northern nebula NGC 3184 in which it is but one 
of the 100,000,000 stars or more. In each of two other 
nebulae two supernovae have appeared, separated by in- 
tervals of thirteen years in NGC 4321 and twenty-two 
years in NGC 6946. 

All these great aggregations of stars are nebulae of the 
most developed, and presumably older, type, labeled Se in 
astronomical tabulations. They have the flat side of their 
spirai disc toward us. Most interesting from the view- 
point of earth dwellers is their probable similarity to the 
‘‘island universe’’ or nebula in which our sun, with its 
planets, is an average star. The myriad of stars we see 
in the sky on a clear night are part of our nebula. 

Although a nebula like NGC 3184 is so distant that it 
takes light 4,000,000 years to travel from there to here, 
what happens there is important because it may indicate 
what could happen in any well-developed stellar system. 

Seven of the 30 supernovae discovered so far are in the 
three nebulae. One of the two supernovae that exploded 
in our own stellar system was the outburst observed by the 
Chinese in the year 1054. This supernovae can now be 
seen as the famous Crab nebula. It is not an external 
nebula but a different kind of cloud, not of stars, in our 
system. 

Occasionally a star in our own nebula becomes very 
much brighter for a time and rises to naked-eye brilliance, 
only to fade away and become obscure again. Such a 
happening is called an ordinary nova. A supernova is 
many thousands of times more energetic. It is probably 
the greatest catastrophe that man’s eye can witness. 

On the basis of the three supernovae in NGC 3184, Dr. 
Shapley suggests that the light of perhaps 200,000 more 
are in transit from that nebula to earth, a phenomenon 
due to the long time (4,000,000 years) that it takes light 
to reach us from the immense distance of that nebula. 


CELLULOSE FROM THE AUSTRALIAN 
TREE CASUARINA 

Woop pulp for use in paper, guncotton, textiles ay 
the other thousand uses of cellulose may be grown ,, 
‘‘tree farms’’ of limited acreage in the warmer parts of 
the South, through the adoption of a fast-growing Aj, 
tralian tree, casuarina, is the belief of Professor Dong] 
D. Bodé, of the department of chemistry of the Unive 
sity of Tampa. 

Casuarina trees will grow 35 feet high with nine-ing 
trunks in six years; 56 feet high with 17-inch trunks ; 
12 years. They will produce from four to six cords pe 
acre per year, as compared with one cord per acre p¢ 
year for Southern jack pine. Moreover, a cord , 
casuarina wood is a fourth heavier than a cord of jac 
pine. The Florida State Forestry Service estimates th, 
to supply a 200-ton mill with slash pine, 120,000 acer 
under forest management are needed. The same ni 
would be supplied by a 24,000-acre tract of casuarina. 

Professor Bodé states that in fairly large-scale exper 
ments he has produced 90 per cent. or better of alph 
cellulose from casuarina pulp. Since ordinary comme 
cial requirements for this purpose call for only 87 pe 
cent., this would seem to be easily adequate. The pul 
has been found good for book paper filler, but not as ye 
for newsprint. The best pulping process, so far as Py 
fessor Bodé’s experiments indicate, is soda cooking. Cu 
siderably less bleaching compound is needed to produ 
good white alpha cellulose. 

The tree can be grown on poor soil, down to the ve 
edge of salt water. It should therefore thrive on th 
Florida keys and in the southern part of the peninsula, 4 
well as elsewhere along the Gulf Coast. It must not be a 
tempted, however, except where winter temperatures 
not drop below a mean of 54 degrees Fahrenheit for th 
coldest month, and it must be carefully protected again 
fire, to which it is unusually sensitive. 

The casuarina is a strange-looking but beautiful tr 
It has no leaves; their place is taken by extremely sle 
der, long, jointed green twigs, somewhat resembling 1! 
common horsetail or scouring-rush. It is sometimes call 
Australian pine, but it is not a pine; also beach she 0 
but it is not an oak. It belongs to a botanical fam 
unrepresented in the North American flora and naw 
for the tree itself: the Casuarinaceae. _ 


VACCINE FOR PROTECTION AGAINST 
DISEASE CAUSED BY TICKS 
(Copyright, 1939, by Science Service) 

THE U. 8. Public Health Service announces that a 
vaccine for protection against a new and possibly wi 
spread feverish ailment spread by ticks is ready for 
first trials on human volunteers. 

The new vaccine, successful in guinea pig trials, ' 
prepared by Dr. Herald E. Cox and E. John Bell, of 
Rocky Mountain Laboratory of the National Institute 
Health at Hamilton, Mont. It was made from ge 
from infected ticks and also from the same kind of ge 
grown on developing chick eggs. 
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A member of the Washington headquarters staff of the 
National Institute of Health was the first recognized 
human ease of the new disease, which has been named 
Rickettsia diaporica. He contracted it while observing 
the results of research during a visit to the Hamilton 
laboratories. He recovered after about a month’s illness 
characterized by mild fever with chills, recurrent sweat- 
ing and tender finger joints. 

The ease with which the infection was picked up in the 
laboratory, plus the fact that the infection occurs natu- 
rally in ticks, suggests that there may have been other 
human cases. The disease'is very similar to, if not the 
same, as the ‘‘Q’’ fever of Australia. The fact that 
two such similar diseases exist at points so geographically 
far apart leads health authorities to believe that other 
cases must be occurring in both countries and probably 
in many countries between here and Australia. 

The germs of another ailment, relapsing fever, have 
been discovered in a tick by the name of Ornithodoros 
hermsi, by another of the Rocky Mountain Laboratory 
staff, Dr. Gordon E. Davis. Reporting his findings in the 
Public Health Reports, he states that this species of tick 
is undoubtedly a local agent for transmission of relapsing 
fever in Colorado. 


LEAF IMPRINTS IN SHALE NODULES 
(Copyright, 1939, by Science Service) 


BEAUTY is sought and found in about the unlikeliest 
of all imaginable places—the waste-heaps of soft coal 
mines—by George Langford, of Joliet, Ill. For him it is 
not a profession but an absorbing avocation, for Mr. 
Langford makes his living as manager of a manufacturing 
plant in Joliet. His spare time he spends botanizing the 
forests of 250 million years ago, as represented by the 
fossil leaf-remains embedded in the nodules of hardened 
clay cast out with the shaly waste from the coal pits of 
central Illinois. 

Finding fine leaf-imprints in shale nodules is not par- 
ticularly new in itself. Thousands of them are in geolog- 
ical museums and in private collections. The real contri- 
bution of Mr. Langford is the method he has developed 
for bringing out their full color and beauty, something 
not accomplished by the kind of handling hitherto em- 
ployed. Leaf-forms that ordinarily show dull and color- 
less take on almost the sheen of living flowers. 

A shale nodule is a more or less elongated oval lump 
of stuff that looks like hardened clay. Indeed it is 
hardened clay, solidified around a leaf, or twig, or in- 
sect, or other object that fell into the mud and became 
embedded there, ages ago when coal was in the making. 
If you turn it edgewise and give it a sharp rap with a 
hammer it will split apart, showing the convex or posi- 
tive side of the leaf-print on the face of one of the halves 
and the concave or negative side on the other. 

That is all that has been done with leaf-nodules hitherto 
—just split them open to show the contents. But in that 
state the leaf-prints are dull and rather uninteresting, 
due to their being covered with tightly sticking tiny 
mineral particles—literally the dust of ages. 

Mr. Langford undertook to get rid of this millennial 
dust. His technique is something between a jeweler’s and 
a dentist’s. He uses the small, keenly pointed and edged 
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tools of a dentist, plus a variety of brushes, to dislodge 
the mineral particles, and then carefully burnishes each 
small detail of the cleaned-up design by hand. No 
buffing wheel, however fine, is permitted to touch one of 
his precious specimens. 

Most people, when they first see a Langford leaf-nodule 
preparation, imagine that it has been painted or enam- 
eled. This is not the ease. No artificial color of any kind 
is added, no varnish, no shellac. A little colorless bur- 
nishing fluid is the only aid he employs. The colors are 
those latent in the minerals composing the specimen itself. 

Mr. Langford states: ‘‘The stone of the strip mine 
nodules is very variable. All of it contains more or less 
iron. In some places it is a buff-colored and rather soft 
shale. Occasionally it is sandstone. The stone best 
suited for fossil preservation is very close-grained and 
hard, in varying shades of fawn, gray, light blue and 
dark blue. Weathering converts the iron content into 
oxide, producing red, which, combining with the stone 
colors, results in orange, brown, purple and other colors. 
It remained for us to develop these colors by accentuating 
them in the plants and suppressing them in the surround- 
ing stone. The result is a fine reproduction of the plant 
in color, and of surprisingly lifelike appearance.’’ 

The plant remains brought out by Mr. Langford’s 
method are almost all leaves of ferns and fern-like plants, 
which were the highest forms of vegetation on the earth 
during the coal age. Higher flowering plants did not ap- 
pear until much later. It is in the leaves, therefore, their 
delicate venation and smooth surface texture, that the 
greatest possible development of beauty must be sought. 


THE MEDICAL SCIENCES IN 1939 
(Continued from December 22) 


Prevention of 50 per cent. of deafness in adults is the 
future accomplishment expected from the discoveries that 
hyperplastic lymphoid tissue in and around the orifice of 
the eustachian tubes during childhood is the cause of 
middle ear deafness, that the condition can be detected by 
nasopharyngoscopic examination and that it can be 
checked by radium treatment. 

Important development in the fight against infantile 
paralysis was the successful transmission of the virus to 
the Eastern cotton rat, which for the first time gives 
another animal than man or monkey for investigations 
looking toward a cure or preventive of the disease. 

‘*Hormone banks,’’ new technic in endocrine therapy 
evolved by English scientists and consisting of burying 
several months’ supply of hormone in pellets under the 
skin, was successfully used in cases of Addison’s disease 
and hypogonadism in both males and females. 

Adrenal glands from animals were implanted under the 
skin of Addison’s disease sufferers with more or less im- 
provement in mild cases and improvements lasting 5 to 6 
months in severe cases. 

Male sex hormones were found to be of utility in treat- 
ment of reproductive-system disorders in women. 

Tanning from exposure to sunlight was shown to be im- 
portantly dependent upon sex hormones. 

Noma, serious human mouth ailment, was produced for 
the first time in monkeys by a deficient diet in studies 
indicating that dietary deficiencies rather than germs may 
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be responsible for other human mouth and tooth ailments 
such as trench mouth. 

A nation-wide drive to eradicate gonorrhea, second 
‘*hush-hush’’ plague, was started by the U. S. Public 
Health Service. 

The American Museum of Health, first institution of 
its kind in the United States, was established in New 
York City. 

Vitamins B and C were found useful remedies for 
retinal bleeding in diabetes. 

Cultivation of rabies virus outside the brain of a living 
animal, once considered impossible, was accomplished and 
may make antirabies vaccine production easier. 

New x-ray technic was developed for detecting placenta 
praevia by sixth month of pregnancy, thus allowing time 
to save both mother and baby from this often fatal com- 
plication. 

Fluorine in drinking water, known to be the cause of 
mottled enamel of teeth, may act, according to some new 
observations, as a preventive of caries. 

Apparent cure of hitherto incurable and rare sclero- 
derma by parenteral treatment with an acid preparation 
known as Aciform II was announced. 

The common gray house mouse was discovered to be a 
carrier of the causative virus of the human nerve disease, 
choriomeningitis. 

Riboflavin, one of the B vitamins, is necessary for hu- 
man nutrition, it was discovered from investigation of 
cases of ariboflavinosis, condition formerly confused with 
pellagra. 

Partial sex determination by diet was achieved in rats, 
high protein diet fed the male parents and low protein to 
the female parents resulting in a sex ratio of 145 males 
to 100 females in the offspring. , 

Injections of the chemical, xanthine, were found to pre- 
vent jaundice and other liver damage in animals, a dis- 
covery believed useful for combatting human liver damage 
from solvents used in industries such as dry cleaning, 
plastics and certain manufacturing processes. 


ITEMS 

Rocks that form the crust of the earth have never been 
very hot—not more than 1,200 degrees Centigrade—in the 
opinion of Professor Norman L. Bowen, of the University 
of Chicago. He bases his assertion on the known melting 
and crystallizing points of crustal minerals. Some stones 
now at the surface have higher crystallization tempera- 
tures; diamonds, for example, but Professor Bowen points 
out, ‘‘We have no evidence that in their surface position 
diamonds were ever in any but crystal form.’’ What 
temperatures were at great depths in the earth’s earlier 
days, he adds, we do not know and probably never shall. 


GLACIAL periods on the earth have been due to changes 
in the sun’s radiation, according to an article by Sir 
George Simpson, the British meteorologist, in the annual 
report of the Smithsonian Institution. However, these 
big chills have come not when the sun, now known to be a 
variable star, was growing cooler, but when it was throw- 
ing out more heat. It works out this way: the increased 
heat causes increased evaporation from the oceans; this 
in turn produces greater precipitation. Near the Poles, 
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this precipitation piles up as snow that packs and goliqj. 
fies into ice—and the Ice Age is on the way. If the gy, 
puts a damper on its radiation for a long period, evapora. 
tion slows down and the lands become dry. Sir Georg, 
believes that we are living in such a cold, dry epoch now. 


GLYCERINE has been turned to practical use in saving 
millions of young tomato and cabbage plants from dying 
in shipment through drying out of their roots. Th. 
method was worked out by Dr. R. N. Du Puis, industri) § 
chemist of Chicago. Tomato and cabbage plants ar 
grown in the South and shipped North by millions, thejy 
roots packed in moist sphagnum moss. It occurred to Dr, 
Du Puis to substitute a glycerine solution for the plain 
water, so that if the moss pack dried out there would stil] 
be a protecting layer of glycerine over the roots. Large. 
scale experiments gave encouraging results, and last season 
the method received a full-scale commercial workout, 
More than 75 million plants were shipped with glycerine. 
solution protection. 


More, not less, vitamin A foods must be eaten as people 
get older, it appears from discoveries by Drs. J. T. Irving 
and M. B. Richards, of Rowett Research Institute, of 
Aberdeen, Scotland. The explanation probably is that 
the vitamin A needs of the body are related to body 
weight. Discoloration of rats’ teeth gave the clue to 
the finding that the body needs more of this vitamin 
with increasing age. Changes elsewhere in the body seem 
to confirm this finding. Reporting their research to 
Nature, Drs. Irving and Richards point out that the in- 
creasing need for vitamin A with increasing age is in sur- 
prising contrast to requirements of other dietary factors, 
such as calcium and phosphorus. The need for thes 
substances is not supposed to increase with age. Vitamin 
A is found in liver, particularly fish liver, and in green 
and yellow vegetables. 


New kinds of soup, soup wafers, cheese and candics,—™ 
made from dairy products by the Federal Bureau of Dairy 
Industry, are going to the Antarctic along with othe 
supplies for the Byrd Expedition. The new foods ar 
not yet on the market. They were devised to find ways 
of utilizing skim milk and whey. Whey powder was used 
in making the dried pea soup, which also contains splil 
pea solids and fat. 
the soup wafers, which are said to be similar to potati 
chips except that they contain no fat and so will not tum 
rancid. Caramels and fudge for the expedition wer 
made from a formula containing 25 per cent. whey solids 
The American Cheddar cheese going on the expeditiol 
was made and packaged in valve-vented cans, a relativel) 
new development in merchandising this type of chees 


AN aviation-weather study, in which more than tél 
million separate observations at 239 major airports wet 
used, will be published shortly by the U. 8. Governmen 
It will help airport planners to plan runway extensi0 
and locate instrument landing systems. The work w: 
done as a WPA project in New Orleans, more than 100 pe 
sons being employed. They extracted from the recoré 
of 239 airports data on visibility, wind direction and velo 
ity, and other flying-weather factors and correlated it ° 
punch cards for mechanical tabulation. 


Potatoes, skim milk and salt make{/ 


] 
t 
i 
i 


‘ 
j 
3 
AD 
ay 
> 
__ 


cies, 
Dairy 
other 
are 
ways 
used 
split 
make 
otato 
were 
olids. 
‘ition 
ively 
\eese 


tel 


DiCEMBER 22, 1939 


SCIENCE—ADVERTISEMENTS 3 


PREVIEW OF THE ANNUAL EXHIBITION 


of the American Association for the Advancement of Science, The Civic Auditorium, 
Columbus, Ohio, December 27 to December 30 


The exhibition of the American Association for the Advancement of Science will this year be 
held at the Civic Auditorium, Columbus, Ohio, from December 27 to 30. 


We wish to express our appreciation for the cooperation that we have received from the exhib- 


itors who have helped to maintain the high standards of the exhibition. 


Some institutions and 


concerns who have recently decided to take part in the exhibition have not had time to send 


descriptive material for publication in this issue of Science. 


follows. 


BAKELITE CORPORATION 


New York 
Booth No. 59 

Of particular interest are working demonstrations on 
laboratory testing machines. These demonstrations reveal 
how Bakelite engineering laboratories test plastic mate- 
rials for such properties as impact resistance, stiffness 
and power factor. In addition, are a stretchability dem- 
onstration of the new ‘‘ Vinylite’’ polyvinyl acetal resin 
filler for safety glass, and a stress and strain analysis of 
Bakelite transparent cast resinoid models under polarized 
light. Supplementing these action features are forty case 
histories illustrating how Bakelite materials have aided in 
the solution of engineering problems, particularly by their 
resistance to chemicals and corrosion. 


BATTELLE MEMORIAL INSTITUTE 


Columbus 
Booth Nos. 7, 8 
The Institute will display photographs of scientific and 
industrial research in progress in its laboratories. A 
member of the technical staff will be in attendance to 
furnish information about Battelle, and to be of assis- 
tance to visitors. 


BAUSCH AND LOMB OPTICAL COMPANY 
Rochester, N. Y. 
Booth Nos. 75, 84 
A most complete display of optical apparatus including 
laboratory, research and wide field microscopes, micro- 
tomes, microscope accessories, microprojectors, Balopti- 
cons, photomicrographic equipment and optical measuring 
instruments will be set up for operation. Available new 
items will be shown. New features have also been in- 
corporated on our established line of instruments. Our 
many friends are invited to pay us a visit. Messrs. J. H. 
Schering, H. L. Shippy and G. H. Leffler will greet 
visitors. 


BIOLOGICAL ABSTRACTS 
University of Pennsylvania 
Booth No. 100 
The only English language abstracting and indexing 
service which covers the entire field of biological litera- 
ture. The abstracts are from more than 1,100 biological 


A brief description of exhibits 
OWEN CATTELL, 
Director of Exhibits 


journals published in 18 languages throughout the world. 
This ‘‘Service to Science’’ enables the research worker 
to keep up with the ever-mounting current biological lit- 
erature. Featured at the display will be the new sectional 
plan inaugurated in 1939. Dr. John E. Flynn, Editor-in- 
chief, Miss R. J. Feldman, Librarian, and Mr. Pierce W. 
Anthony, Business Manager, will be in attendance to ex- 
plain the new section plan and point out the time-saving 
usefulness of Biological Abstracts. 


THE BLAKISTON COMPANY 
Philadelphia 
Booth 88 
The Blakiston Company will this year present at the 
Columbus Meeting an interesting exhibit not only of their 
new texts and references but their complete line in the 
various fields of science. New texts in Comparative 
Anatomy, Organic Chemistry and Inorganic Chemistry 
will be featured. Messrs. J. Brooks Stewart and E. R. 
Stetson will be in attendance, and Mr. Robert F. Bowman 
will be present one or two days. 


“BOYCE THOMPSON INSTITUTE FOR 
PLANT RESEARCH, INC. 
Yonkers, N. Y. 
Booth No.8) 

Photomicrographs and x-ray diffraction patterns will be 
used to illustrate the formation of cellulose particles 
within the chloroplasts of Halicystis and within the color- 
less, plastid-like structures in the Cotton Fiber. The for- 
mation and structure of the cell membranes of these two 
cells from cellulose particles and other substances of proto- 
plasmic origin will be demonstrated in a similar fashion 
along with samples of various membrane constituents. 
Jr. Wanda K. Farr will be in attendance. 


CARNEGIE INSTITUTION OF WASHINGTON 
Department of Genetics 
Cold Spring Harbor, N. Y. 
Booth Nos. 81, 82 
Exhibit of results of induced polyploidy in flowering 
plants, by A. F. Blakeslee, A. G. Avery, A. D. Bergner, 


S. Satina, H. E. Warmke and E. W. Sinnott. Colchicine . 


induces elimination of chromosomes as well as doubling 
total number. It may affect the three primary layers 
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differently producing chimeras in which one can determine 
what each germ layer contributes by differences in chro- 
mosome number. Characteristics of polyploids and effect 
of polyploidy on sex mechanism in Melandrium are illus- 
trated. Three ways are shown in which ‘‘new species’’ 
may be made by laboratory methods. The first method 
is not yet known in nature; the second is suspected in 
nature; the third is known to have occurred in the origin 
of elite varieties of cultivated plants and many species 
in nature. 


FRED S. CARVER 
New York 


Booth No. 60 

The Carver Laboratory Press, now in use throughout 
the world in research and development work of many 
kinds, will be shown. This is standard apparatus which 
has been used particularly on most of the recent develop- 
ments in plastics; it is also used for biological studies, 
pressing of plant and animal tissue and separation of 
liquids from solids; metallographic and various other 
applications—in the colleges, government departments 
and commercial institutions. The Press will be shown 
with its various accessories and methods of application 
for these different uses. 


CENTRAL SCIENTIFIC COMPANY 
Chicago 
Booth Nos. 52, 53 

The exhibit of the Central Scientific Company will again 
feature some of the new developments in the laboratory 
and research field and as many as possible of the display 
items will be in operation. Some of the interesting new 
developments include a spectrophotometer, which will be 
known as the ‘‘spectrophotelometer,’’ to be made avail- 
able at a price within reach of the average budget; sey- 
eral new light sources; a new low-priced hydraulic press 
with accessories for demonstrations and experiments on 
pressure transmission by liquids as well as the verification 
of Hooke’s law; a horn gap spark discharge apparatus; 
and a number of new developments in demonstration lec- 


ture equipment. 


CHICAGO APPARATUS COMPANY 
Chicago 
Booth No. 101 
The exhibit of the Chicago Apparatus Company in- 
cludes among many other modern items for Physics, 
Chemistry and Biology a new fool-proof Tesla Coil for 
high-potential, high-frequency demonstration work; new 
non-breakable Durolatex Anatomical Models of rubber; 


“S\ Visiograph Filmrols for preview and review work in 


physics, ete. Representatives in attendance: Dr. Edgar 
Baird, Nelson Worick and M. C. Stoelting. 


CLAY-ADAMS COMPANY 
New York 
Booth No. 13. 
Clay-Adams will exhibit a number of new botanical 
and zoclogical models, and will also have available the 


‘*Durable’’ Anatomical Models of pressed paper, of in. 
terest to anatomists, physiologists and psychologists, 
Examination of this material will show readily the fea. 
tures which make some of these models outstanding for“ 
their relative completeness and lasting qualities. 


THE COLEMAN AND BELL COMPANY 


Norwood, Ohio 
Booth No. 45 


This exhibit will consist of Coleman and Bell Labora- 
tory Reagents, including Inorganic and Organie Chem- 
icals, Biological Stains, Chemical Indicators and Diag- 
nostic Solutions. In certain instances, steps in the manu- 
facture of certain items will be shown, including the raw 
materials and apparatus involved. 


COMMERCIAL SOLVENTS CORPORATION 


Terre Haute 
Booth Nos. 1, 112 

The production of the nitroparaffins and their deriva- 
tives, as shown in this exhibit, makes available to the 
chemical and process industries an entirely new group of 
organic chemicals which give every promise of attaining 
major industrial importance. The nature and properties 
of the nitroparaffins, and of the numerous compounds 
which can be synthesized from them, are so varied that 
practically every branch of industry will find these new 
chemicals of value in improving present products or proc- 
esses and in developing new products. One of the most 
interesting characteristics of the nitroparaffins is their 
great versatility in chemical syntheses. They not only 
make possible the preparation of a very large number of 
new chemicals, but the reactions involved can in most 
cases be controlled to give the product desired in high 
yield. Mr. Walter Scheer and Dr, F. C. Dolian, of the 
Market Development Division, will be in charge. 


DENOYER-GEPPERT COMPANY 
Chicago 
Booth No. 64 
New accurate models made in our Chicago Studios 
await examination. On display will be models of the 
larynx, urinary apparatus, brain, skin, eye, ear, heart, 
and torso with head. Durably constructed of ‘‘ Fibrine 
Composition,’’ these visual aids will serve for years and 
will greatly increase the effectiveness of teaching efforts. 


DUQUESNE UNIVERSITY BIOLOGICAL 
LABORATORIES 
Pittsburgh 
Booth No. 89 
Dr, R. T. Hance will present the making of histological 
preparations showing speedier fixation; new dehydration 
methods; imbedding mixtures that may be varied in their 
application; and increased rapidity of staining. An ex- 
hibit prepared by Ralph Chermock will show the distri- 
bution of the relatives of Papilio machaon in North 
America, with their interrelationships being illustrated by 
their distribution and the environmental effects involved 
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in their coloration. Demonstrations of the facility with 
which microseopie slides of insect genitalia may be pre- 
pared involving cleaning, staining, the use of ‘‘Cello- 
solve’’ in dehydration, and mounting. The original charts 
used in teaching zoology to the blind will be shown. 


EASTMAN KODAK COMPANY 
Rochester, N. Y. 
Booth No. 44 

The exhibit of the Eastman Kodak Company features 
the new, versatile Kodak Precision Enlarger. This ma- 
chine provides a comprehensive series of highly advanced 
equipment. In addition to a series of matched lenses and 
condensers, accessories are shown which readily adapt the 
Enlarger for use as a camera. In this connection it may 
be used for out-of-the-ordinary jobs such as copying and 
titling, and photomacrography and photomicrography of 
laboratory specimens. Another accessory makes it easy to 
use the Enlarger as an independent camera. Other new 
equipment such as an enlarger for miniature slides is 
shown also. Mr. Wm. 8S. Alien and Mr. H. J. Christy will 
be in attendance. 


FORD MOTOR COMPANY 
Dearborn, Michigan 
‘ Booth No. 42 

The Johansson Gage Block exhibit will consist of 
various sets of Johansson Gage Blocks and Accessories. 
Several demonstrations of how these accurate gaging tools 
may be used will be on display as well as a series of 70 
slides in an Automatic Balopticon. Chrome-plated Jo- 
hansson Gage Blocks will be exhibited for the first time. 
The exhibit will be in charge of Mr. O. E. Green, assisted 
by Mr. O. L. Kelley. 


GRADWOHL LABORATORIES 
St. Louis 
Booth No. 6 

This organization will demonstrate new and accepted 
methods of blood typing and blood grouping. The work 
will show the up-to-date and complete methods for blood 
typing in connection with blood transfusion. Special 
attention will be given to the subgroups of A, namely, 
A, and A,. In addition to this, the genetics of M and N 
groups will be related and demonstrated. The M and N 
groups are of great importance in determination of pater- 
nity. Parasitological demonstrations will also be made 
in this exhibit. Mr. and Mrs. Lucian Erskine will be in 
attendance. 


GRAF-APSCO COMPANY 
Chicago 
Booth No. 78 

As the originators of rebuilt microscopes in America, 
the Graf-Apseo Company features an exhibit of rebuilt 
equipment, together with their new instruments. It is 
interesting to note the contrast of old microscopes before 
and after rebuilding. Other items being exhibited are: 
Stereografs, dissecting instruments, magnifiers, etc., as 
well as a complete line of mechanical drawing instruments. 

Mr, J. M. Graf is in charge of the exhibit. 


GUTHRIE CLINIC 
Robert Packer Hospital © 


Sayre, Pa. 
Booth Nos. 24, 25 


This exhibit demonstrates the preoperative preparation 
for and the use of silk in the surgical treatment of hyper- 
thyroidism. Displayed on cold front, especially built 
illuminators, using fluorescent lighting, negatives of 
patients before and after operation, eight photomicro- 
graphs of thyroid pathology, fifteen line drawings demon- 
strating the technique of thyroidectomy made by Didusch 
and reproduced on translite. A color, sound movie will 
be demonstrated, utilizing lateral projection on a silver 
surfaced mirror with the beam reflected on a translucent 
screen. The movie will display the actual operative pro- 
cedure of thyroidectomy using silk sutures. Dr. S. Paul 
Perry and Dr. F. Harriman Jones, members of the staff, 
will be in attendance. 


INSTITUTUM DIVI THOMAE 
Cincinnati 
Booth Nos. 72, 73 

There will be shown effects of respiratory-stimulating 
factors from cells in changing the abnormal metabolism 
of tumor tissues so that it resembles that of normal tis- 
sues, by stimulating their respiration and depressing their 
aerobic and anaerobic glycolysis. The relation of this 
mechanism to natural and induced immunity to tumors 
in animals will be illustrated. Examples of the produe- 
tion of tumors by factors from injured cells will be 
exhibited. In the field of plant physiology, the rhythmic 
rate of growth of seedlings will be shown with the aid 
of the optical lever, and pollen tube culture will be demon- 
strated. 


PROFESSOR CHAS. T. KNIPP 


University of Illinois 
Urbana 


Booth No. 9 


The exhibit will consist of two parts: (a) Cold Cathode 
Rectifier. This will be exhibited in improved form. 
Advantage is taken of the rectifying action when the 
Crookes dark space is limited by the physical dimensions 
of the discharge tube. The tube exhibited will rectify 
25,000 volts A.C. By a proper placement of individual 
units the total rectification may be greatly increased. 
The operation of a single unit will be on display. (b) 
Molecular Bombardment. This is shown by two separate 
tubes operated simultaneously. The demonstration of a 
few years ago has been augmented by a companion tube 
showing the bombardment of mereury molecules on a disk 
of balsa wood placed within the tube. Conclusions re- 
garding interatomic action may be drawn by studying and 
comparing the phenomena within the two tubes. 
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LEEDS AND NORTHRUP COMPANY 
Philadelphia 
Booth No. 29 


Our display will include one new instrument and one 
newly redesigned. Speedomax, the high-speed recorder, 
has been redesigned to simplify, improve and standardize 
its construction. To demonstrate the fast response of 
this instrument, it records the emf of a Rayotube (radia- 
tion pyrometer) sighted on an intermittent target. An 
L&N Optical Pyrometer will be shown which is entirely 
new. Measuring by a combination of the optical-balance 
and potentiometric methods, it reads in degrees, and is 
designed to give fast, convenient and accurate tempera- 
ture measurements. On display also is the Mueller Bridge 
for extremely high-precision temperature measurements 
by the electrical resistance-thermometer method and the 
portable Universal pH Indicator. Representatives in at- 
tendance will be Mr. C. E. Applegate, Philadelphia Office ; 
Mr. J. F. Sneath, Cleveland Office. 


BIOLOGY DEPARTMENT 
Saint Louis University, St. Louis 
(Professor B. J. Luyet) 
Booth No. 86 
An exhibit illustrating the States of Matter and Proto- 


.plasm at Low Temperatures: The vitrification gun, an 


apparatus for producing solid amorphous water by ex- 
tremely rapid cooling; photographs of vitrified and devit- 
rified water seen under the polarizing microscope; phase 
diagrams of the vitreous-crystalline states of water and 
of some carbohydrate solutions; the nature of the vitreous 
state, specimens of vitreous and partially devitrified mat- 
ter; plants grown from seeds exposed to — 195° C. below 
zero; entire plants which had survived exposure to this 
temperature; action of freezing temperatures on animals 
(fishes and lower forms). 


__~ McGRAW-HILL BOOK COMPANY 


New York 
Booth No. 58 

Advance proofs of important forthcoming books in 
the field of science will be on display at the McGraw-Hill 
booth. You are invited to see at this booth also an exhibit 
of recent McGraw-Hill books in the fields of Agriculture, 
Astronomy, Biology, Chemistry, Education, Forestry, 
Geography, Geology, Mathematics, Metallurgy, Physics 
and Psychology. 


5 THE MACMILLAN COMPANY 


i“ New York 
Booth Nos. 56, 57 

The book exhibit sponsored by The Macmillan Com- 
pany contains approximately eight hundred and fifty 
volumes—undergraduate and graduate text-books, refer- 
ence books, and technical and scientific books designed 
for the general reader. The following classifications are 
represented: Agriculture, the Biological Sciences, Chem- 


istry, Engineering, History of Science, Home Economics, 
Mathematics, Medical Science and Physics. The follow. 
ing representatives of The Macmillan Company will be in 
attendance at the booths: Mr. Ranald P. Hobbs, Mr. 
Charles L. Skelley, Mr. Dwight Hoover, Mr. Donald M, 
Nelson, Mr. John 8. Crossman and Mr. Arthur Evans, 


MERCK AND CO., INC. 
Rahway, N. J. 
Booth Nos. 62, 63 


The display is devoted entirely to the theme of syn. 
thetic vitamins, in which the company is particularly 
interested. A central panel, headed by an illuminated 
representation of crystalline vitamin B, carries a rope 
model diagram which traces the origins and inter-rela- 
tionships of the various members of the vitamin B com. 
plex. Brief descriptions are given of riboflavin, nicotinic 
acid, pantothenic acid, vitamin B, and vitamin B,, and a 
translucent colored chart shows the complete synthesis of 
the latter vitamin according to the procedure of Williams 
and his coworkers. Large molecular models of the struc- 
ture of the vitamins C, K, B, and E are displayed. The 
syntheses of vitamin K and of vitamin B, as determined 
in the Merck Research Laboratories are shown in detail, 
in the two main panels. Descriptive detail and informa- 
tion are given concerning vitamins C and E. Dr. C. R. 
Addinall will be in charge of the exhibit. 


THE NATIONAL GEOGRAPHIC SOCIETY 
Washington, D. C. 
Booth Nos. 30, 31 
The exhibit of the National Geographie Society will 
feature a full-size facsimile of the ancient Mexican stone 
monument on which the oldest recorded date yet discov- 
ered in the Western Hemisphere is carved in Maya sym- 
bols. The date is equivalent to November 4, 291 B.c., and 
the stone on which it is recorded was uncovered by a joint 
expedition of the National Geographic Society and Smith- 
sonian Institution. The monument is considered to be 
one of the most important archeological finds in the 
Americas. The exhibit will include photographs of other 
objects found by the expedition and of its work in the 
field. Mr. E. John Long and Mr. F. Barrows Colton of 
the staff will be in attendance. 


THE OHIO STATE UNIVERSITY AND 
COOPERATING INSTITUTIONS 
Industrial Research Foundation 


Booth No. 27 


The Ohio State University Research Foundation will 
display photographs, charts and literature illustrating its 
work in bridging the gap between academic research and 
the applications of research in industry. Emphasis will 
be placed on the educational value of bringing scientific 
problems arising in industry to the attention of university 
scientists and of acquainting industrial executives with 
the contributions that can be made to industry by scien- 
tifically trained investigators. Dr. A. R. Olpin and Mr. 
J. M. Weed will be in charge. 
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OF NUTRITIONAL INTEREST 


AY 


Carotene and various carotenoid pigments, in crystalline 
form, oil solution and aqueous colloidal suspension. 


Thiamin Chloride 


Riboflavin—natural and synthetic, in crystalline form 
and in concentrates. 


Nicotinic Acid, Nicotinic Acid Amide and biologically 
important derivatives. 


Ascorbic Acid 


2-methyl-1,4-naphthoquinone 
2-methyl-1,4-naphthohydroquinone diacetate 
(Two compounds above exhibit vitamin K properties) 


Pimelic Acid 
Beta Alanine 
Glutamine 


Amino acids, including monosodium d-glutamate, 
d-glutamic acid and hydrochloride, /-leucine, /-tyrosine, 
3,5-diiodotyrosine, tyramine hydrochloride and arginine 
hydrochloride. 


Galactose, phytin, vitamin-free casein and other diet 
materials for biological assay. 


The biochemicals listed above are prepared especially for research and 
experimental use by scientific investigators, offered in bulk quantities. 
Further information and prices will be supplied upon request. 


GENERAL BIOCHEMICALS, INC. 


418] REPUBLIC BUILDING, CLEVELAND, OHIO 
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Depts. of Physics and Electrical Engineering 
Booth Nos. 18, 19, 20, 76, 77 


The Department of Physics of Ohio State University 
will exhibit equipment used in nuclear research. Diffrac- 
tion of light by supersonic standing waves in a liquid 
will be demonstrated. The Department of Electrical En- 
gineering will show acoustical models of radio antenna 
systems, which have been used with marked success in pre- 
dicting the radiation patterns of radio antenna. Sound 
sources and pick-up devices developed for this work may 
find application in purely acoustical problems. The 
transmission of electromagnetic waves down pipes may 
be described as single-conductor transmission of power. 
The apparatus on exhibit is being used in studying more 
efficient methods of transferring power from the source 
to the guide, and of converting the transmitted energy 
into available form at the far end. Mr. Edward Jordan 
and Mr. Sloan Robertson will be in attendance. 


Astronomy on the Pacific Coast 
Booth No. 34 


The center of attraction will be a large celluloid model 
of the giant 200-inch telescope now being erected on 
Mount Palomar in California. The model was constructed 
at a cost of $2,000, and it shows all the intricate features 
of the great telescope. Drawings by Russell Porter will 
illustrate the telescope in its natural setting. A photo- 
graphic map of the Milky Way, from the Mount Wilson 
Observatory, shows the location of Cepheid Variable Stars. 
Other exhibits from Mount Wilson are photographs of 
celestial objects taken through filters of various colors. 
The Lick Observatory has contributed photographs show- 
ing the moon at various phases, enlarged sections of the 
moon, the Pleiades, several prominent nebulae and Diree- 
tor Wright’s famous photographs of Mars and San José 
in violet and infra-red light. 


Astronomy in Ohio 
Booth No. 35 


Here may be seen a model of the proposed new observa- 
tory for Case School of Applied Science. The large tele- 
scope will be of the new Schmidt photographic type. Pho- 
tographs of the little observatory on the campus of 
Western Reserve Academy, at Hudson, and its founder, 
Elias Loomis, will be featured. This small observatory is 
101 years old, and it was the first astronomical institution 
to be erected west of the Allegheny Mountains. Photo- 
graphs of numerous Ohio observatories will be shown. 
Pictures of the Perkins Reflector, now fifth largest tele- 
scope in the world in operation, its new spectrograph and 
spectra recently obtained may be seen. 


Astronomy in the Eastern United States 
Booth No. 36 


Interesting astronomical information will be illustrated 
by several models. Transparencies illustrating the work 


of the Michigan Observatory and the U. 8. Naval Obey. 
vatory will be on display. The Michigan Solar Obserya. 
tory and its South African telescope will be illustrateg 
Contact prints from the star-chart plates of the (Coo, 
Observatory may be seen. Samples of the research wor; 
carried on at the Sproul, Allegheny, Dearborn, Yerko, 
and Harvard Observatories will be featured. The Hay. 
vard exhibit should be of particular interest to astroyo. 
mers, since it contains recent photographs of objects jp 
the southern heavens, not generally accessible to telescopes 
in the United States. Recent motion pictures of solar 
disturbances, from Michigan, will be shown in the pro. 
jection room. 


Plant Pathology 
Booth Nos. 65, 66 


Dr. Wolf, who last year supplied the interesting exhibit 
on blue mold, will again bring an exhibit to the Columbus 
meeting. Dr. Stakman will exhibit mutations and sexual 
relationship of fungi. Large paintings produced by an 
artist will make the exhibit outstanding. Helminth- 
sporium and Stewart’s disease on Dent Corn Hybrids will 
be the subjects of an exhibit by C. W. Ellett. 


Phonetics and Chemical Abstracts 
Booth No. 28 


An exhibit on experimental phonetics dealing with 
palatography (tongue-palate contact). Pseudo palates 
with false windows connected by smaii tubing to tambour 
and kymograph are used to show how rate of articulation 
is related to area of palatal contact. These contacts are 
photographed, enlarged and measured with a planimeter. 
Dr. E. R. Moses, Jr., will be in attendance. The editorial 
office of Chemical Abstracts, which is located on the cam-, 
pus of Ohio State University, will be represented by 4 
display Ulustrating the preparation of abstracts and 
indexes. 


Engineering Experiment Station 
Booth No. 99 


The problem of three-dimensionai photo-elastic stress 
analysis has been nicely solved by Royai, Weller in the 
Engineering Experiment Station of The Ohio State Uni- 
versity. It consists essentially of slicing a strained solid 
model by means of a thin light beam or band. The 
light band is applied at right angles to the line of sight 
and moved parallel to it. The fringe pattern produced 
is only that of the part of the model illuminated. A 
somewhat different mathematical procedure from the ordi- 
nary has been developed by him for quantitatively analyz 
ing this fringe pattern. He has also developed an iterative 
procedure for analysis. The experimental apparatus for 
this method will be set up and operated. Mr. H. J. 
Hoffman will be in charge. 
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says, 


To design an objective lens 
for a microscope is a monumen- 
tal task. It -equires months of 
work with sine tables and com- 


puting machines. 


No less a task is the actual 
production of the lens elements 
and mechanical parts that make 
up the completed objective. It 
calls for almost incredible skill 
—skill that can cope with tol- 
erances of millionths of an inch. 


The average man little com- 
prehends this. But the scientist 
does—and it is this fact which 
gives such impressive signifi- 
cance to the almost universal 
acceptance of Spencer Micro- 
scopes in scientific circles, and 
gives added meaning to the 
words “Spencer precision” and 


“Spencer quality.” 


Spencer Lens Company 


MICROSCOPES 
MICROTOMES 
PHOTOMICROGRAPHIC 
EQUIPMENT 


SPENCER REFRACTOMETERS 


COLORIMETERS 


BUFFALO SPECTROMETERS 
PROJECTORS 


SPENCER INSTRUMENTS WILL BE DEMONSTRATED IN BOOTHS 38-39, 
AT THE ANNUAL MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, COLUMBUS, OHIO 


DECEMBER 27-30. 
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PRENTICE-HALL, INC. 
New York 


Booth No. 43 


Important new scientific publications are again featured 
in the book exhibit presented by Prentice-Hall. The dis- 
play includes undergraduate and graduate texts in Phys- 
ics, Chemistry, Mathematics and Engineering, as well as 
in Psychology, Geography and the Social Sciences. Of 
outstanding interest are Herzberg’s ‘‘ Molecular Spectra 
and Molecular Structure,’’ Albright’s ‘‘ Physical Meteor- 
ology,’’ Rollefson and Burton’s ‘‘ Photochemistry,’’ Mid- 
dleton and Willard’s ‘‘Semimicro Qualitative Analysis, ’’ 
Taylor’s ‘‘Vector Analysis’’ and ‘‘Applied General 
Statistics’? by Croxton and Cowden, all recent publica- 
tions. Also featured are Haskins’ ‘‘Of Ants and Men’’ 
and Strong’s ‘‘Procedures in Experimental Physiecs.’’ 
Mr. Warrington and Mr. Daley will be in charge. 


W. B. SAUNDERS COMPANY 
Philadelphia 


Booth No. 46 


The exhibit will include their complete line of text- 
books and reference volumes dealing with the medical and 
biologic sciences. Of special interest will be the new 
text-book of ‘‘Clinical Biochemistry’’ by Cantarow and 
Trumper; also, Bliss, ‘‘Introductory Guide to Biochem- 
istry,’’ Sturtevant and Beadle, ‘‘ Introduction to Genet- 
ies,’?’ McNally, ‘‘ Medical Jurisprudence and Toxicology, ’’ 
King and Roser, ‘‘ Anatomy and Physiology Laboratory 
Manual.’’ There will be new, revised editions of several 
standard works such as Todd and Sanford, ‘‘ Clinical 
Diagnosis by Laboratory Methods,’’ Marshall, ‘‘ Human 
Anatomy,’’ Schneider, ‘‘Physiology of Muscular Activ- 
ity,’’ Bogert, ‘‘ Nutrition and Physical Fitness,’’ Me- 
Lester, ‘‘Diet and Nutrition in Health and Disease,’’ 
Wolf, ‘‘Endocrinology.’’ Representatives in charge of 
the display are Messrs. E. R. Zieber and John A. Behnke. 


THE SCIENCE PRESS PRINTING COMPANY 
Lancaster, Pa. 
Booth No. 55 
Publications printed by The Science Press Printing 
Company will be exhibited. Books and journals can be 
examined and orders placed. Blanks for inclusion of 
biographies in ‘‘ American Men of Science’’ and ‘‘ Lead- 
ers in Education’’ can be filled out. Information and 
suggestions will be given concerning the methods and 
costs of scientific printing. Mr. Jaques Cattell will be 
in charge. 


SOCIETY FOR RESEARCH ON METEORITES 
The Ohio State University 
Columbus 
Booth No. 23 
The exhibit of the Society for Research on Meteorites 
will feature a working model of a meteorite detector 


and a collection of meteorites recently discovered py 
instrumental search; a Missing Meteorite Bureau; mode); 
of meteorite craters; collections of tektites, meteoritic iro, 
artifacts and pseudo-meteorites; specimens of rock met. 
morphosed by meteoritic impact; collections of trang. 
parencies, photographs and literature relating to meteorite 
craters, the great Siberian meteorite fall, the recently 
discovered Tilden, Paragould and Goose Lake Meteorites 
and modern work in meteoritics in the United States; , 
reticle used in plotting the apparent paths of meteors 
and many other items relating to meteoric astronomy. 


SPENCER LENS COMPANY 
Buffalo 


Booth Nos. 38, 39 


Visitors who come to the display of Spencer Lens Com- 
pany will have ample opportunity to inspect and have 
demonstrated to them Spencer instruments that combine 
latest developments. Of particular interest will be the 
new low power binocular microscopes and the new Spencer 
Pathologist’s microscope. Research and Laboratory 
microscopes, microtomes, photomicrographiec equipment, 
Delineascopes and many other scientific instruments will 
be arranged so that visitors can easily see them in opera- 
tion. Mr. J. P. Baker, Mr. J. J. Host and Mr. A. H. 
Fleck will be in attendance to discuss any optical questions 
visitors have in mind. 


UNIVERSITY PRESSES 
A Cooperative Exhibit 


Booth No. 33 


Fourteen university presses will display recent publi- 
cations reporting and interpreting original research and 
scholarship, text-books exemplifying new methods, and 
proceedings and reports of learned societies. Miss Doris 
Force, of the University of Chicago Press, will be in 
charge of the exhibit in which the following presses will 
participate: California, Chicago, Collegiate (Iowa State 
College), Columbia, Cornell, Duke, Harvard, Minnesota, 
North Carolina, Oklahoma, Oxford, Princeton, Stanford 
and Yale. 


U. S. BUREAU OF PLANT INDUSTRY, WASH- 
INGTON, D. C., IN COOPERATION WITH 
THE BIOLOGICAL INSTITUTE OF 
SAO PAULO 


Booth No. 83 


Exhibits: (1) Myriangiales, especially those of the 
genus Elsinoé, as they attack economic plants or their 
relatives in the United States, Puerto Rico and Guan, f 
together with photographs and color drawings, the speci- 
mens representative of ‘‘ Myriangiales Selecti Exsiccati,’’ 
Fase. II, in preparation; (2) Parallel agar media cultures 
of Myriangium and Elsinoé species for comparison of char- 
acteristics. Dr. Anna E. Jenkins will be in attendance. 
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U. S. DEPARTMENT OF THE INTERIOR 


Geological Survey 
Washington 


Booth Nos. 2, 3, 4, 5 


The exhibit shows recent activities of the Division of 
Ground Water of the Geological Survey, United States 
Department of the Interior. It includes: (a) graphs 
showing several different types of fluctuations of water 


_ levels in wells, including unusual fluctuations caused by 


trains, earthquakes, ocean: tides, earth tides and changes 
in barometric pressure; (b) graphs showing long time 
records of fluctuations of wells in several widely scattered 
parts of the United States, some of them going back to 
1892; (¢) photographs showing equipment used to explore 
deep wells for leaks and contamination by salt water, with 
graphs showirg results of such exploration; (d) graphs 
of fluctuations of ground-water level obtained during a 
current investigation in the vicinity of Cincinnati. 


VASSAR COLLEGE 
Department of Botany 
Booth No. 15 


The structure of some chloroplasts will be demonstrated 
by means of photomicrographs. These will show a sur- 
face view of chloroplasts not containing starch, showing 
plastidules and some containing starch 4lso showing 
plastidules. There will be median optical views of the 
above. Kodachrome slides of chloroplasts will be shown 
daily. There will also be models. The above will show 
the plastidule units of which the chloroplast is composed 
and the plastid granules of which the plastidule is made. 
The chlorophyll will be shown to be present in the colloidal 
substanve of the plastid granule and the starch unit, when 
present, will be seen in the center of each plastid granule. 


VIRGINIA AGRICULTURAL EXPERIMENT 
STATION, COOPERATING WITH DUKE 
UNIVERSITY, AND THE NORTH 
CAROLINA DEPT. OF 
AGRICULTURE 


Booth No. 70 


Investigating new methods for the control of plant dis- 
ease. Quantitative methods basic to toxicological inves- 
tigations of the effect of organic vapors on plants are 
illustrated. Living tobacco seedlings infected with a dis- 
ease-producing agent, Peronospora tabacina, are subjected 
to known vapor concentrations of paradichlorobenzene. 
The specific or ‘‘eradicant’’ action of the vapor, with 
respect to the parasite, is demonstrated. Photographs of 
the disease, methods of field investigation and the effects 
of environment on the use of paradichlorobenzene vapors 
are shown. Application of these investigations to the 
control of tobacco downy mildew on the farm is illus- 
trated. In attendance will be Dr. J. A. Pinckard, Ruth 
McLean and associates. 


W. M. WELCH SCIENTIFIC COMPANY 
Chicago 
Booth No. 51 

The exhibit of the W. M. Welch Scientific Company 
will show, among many other special designs, samples 
of different sizes and rulings of Wood’s Replica Diffrac- 
tion Gratings with brilliant spectra concentrated in the 
first order; a new all stainless-steel No. 4030 Balance with 
110-gram capacity and 1 centigram sensitivity; a new 
Slide-wire Rheostat with special, non-inductive Coors 
porcelain tube; A. H. Compton Chart of Electromagnetic 
Radiations; and a new series of Lecture-table Meters for 
simultaneous reading—-complete D.C. Voltmeter and Am- 
meter in the same case, and the same combination with 
A.C. instruments. 


JOHN WILEY AND SONS, INC. 


New York 
Booth No. 40 

The display will consist of the recent books published 
in all the fields of science and technology covered by the 
publications of the company. May we suggest that par- 
ticular attention be given to the following important new 
books: Burk’s ‘‘ Catalysis’’; Lindsay’s ‘‘General Physics 
for Students of Science’’; Loeb’s ‘‘ Fundamental Proc- 
esses of Electrical Discharge in Gases’’; Mayer and 
Mayer’s ‘‘Statistical Mechanies’’; Turner and Henry’s 
‘*Growing Plants in Nutrient Soluticns’’; Zworykin and 
Morton’s ‘‘Television.’’ The company will be repre- 
sented at the exhibition by Mr. R. C. M. Gould, Mr. J. K. 
Maddock, Mr. R. A. Buckles, Jr., and Mr. K. G. Getman. 


WILKENS-ANDERSON COMPANY 
Chicago 
Booth No. 54 

High-lights of the WACO exhibit are the Semi-micro 
equipment for qualitative and organic chemistry, in which 
this company has pioneered. The KWSZ Photometer, 
developed at Purdue University, will be on display, and 
in this connection a 24-page booklet with abstracts of 
recently published technics, involving determinations 
using photo-electric colorimetry, will be distributed. The 
new “ameron pH Tester, as well as the more elaborate 
Camere: pH Meter, will be shown . . . both instruments 
use the glass electrode. Other equipment in the Chemical 
Laboratory Apparatus line, new and different, will occupy 
the balance of the space. Mr. F. A. Anderson and Mr. 
W. C. Burfischer will be in charge. 


THE WILLIAMS AND WILKINS COMPANY 


Baltimore 
Booth No. 90 

The Williams and Wilkins Company will display their 
complete group of 19 scientific periodicals as well as their 
most recent books. Among recent books are ‘‘ An Outline 
of Physiology’’ by Amberson, ‘‘Bergey’s Manual of 
Determinative Bacteriology’’ (5th edition), ‘‘Sex and 
Internal Secretions’’ (2d edition). Several new books 
in veterinary science will also be shown. Mr. E. F. Wil- 
liams will represent the firm at the exhibit. 
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NEW LRM BALOPTICON for Lantern Slides and Opaque Material 


TWO NEW BALOPTICONS 
With Three Desirable Features 


Tue new Balopticons ERM and LRM have three 
outstanding advantages. First—Standard Bausch & 
Lomb Optical Quality,—brilliantly sharp screen im- 
ages of projected material under actual class room 
conditions. 

Second—An improved Built-In Blower-Cooling 
System of high efficiency. The blower in these two 
new Balopticons is completely enclosed. It is located 
in front of the base and forces a current of cold air 
over the material being projected. This cooling sys- 
tem is out of the way of the operator, and does not 


BAUSCH 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION © © © 


hinder access to any part of the projector while in use. 

Third—An improved object holder for opaque ma- 
terial, permitting projection of 6” x 63%” areas. <A 
special feature of this holder is its freedom from ob- 
structions that would interfere with the projection of 
selected portions of large sheets, maps or drawings. 
The door is provided for the placing of solid objects 
in the projection area. 

A new folder E-132 describing these two models 
in detail will be sent on request, Bausch & Lomb 
Optical Co., 642 St. Paul Street, Rochester, N. Y. 
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SCIENCE 


New SERIES 
Vou. 90, No. 2348 


Frmpay, DECEMBER 29, 1939 


SUBSCRIPTION, $6.00 
SINGLE Copigs, .15 


WIDELY ADOPTED 


Marshall’s Human Anatomy 


New (2nd) Edition !—This text is based on the 
author’s own course in anatomy at Yale Uni- 
versity. Dr. Marshall brings out the basic 
facts with unusual clarity, showing the rela- 
tionship of one part of the body to another and 
to the body as a whole. The 257 illustrations, 
including 14 color plates, distinguish this up- 
to-date text as one of the finest teaching instru- 
nn in its field. 


y CLYDE MARSHALL, M.D., Assistant Professor of Anatomy, 
Shoal of Medicine, Yale University. 12mo of 388 pages, 
257 itustrations. Cloth, $2.50 


| Williams’ 
Anatomy and Physiology 


New (6th) Edition!—Here is a standard text 
that is ideally suited for those courses where 
anatomy and physiology are taught as one. Dr. 
Williams’ long experience as a teacher and his 
acute understanding of how to help the student 
learn are constantly reflected. Step-by-step he 
leads the student through the various stages, 
explaining and illustrating points with exam- 
ples from everyday life. Numerous teaching 
and learning aids are included. 


By JESSE FgerRING WILLIAMS, M.D., ScD., Teachers College, 
12mo of 607 pages, 367 illustrations. 
0 


Schneider's Physiology 
of Muscular Activity 


Second Edition!—Dr. Schneider describes the 
numerous adjustments imposed on the body by 
its own activities and applies these physiologic 
facts to practical problems in physical fitness. 
He covers the various parts and systems of the 
body individually and then shows how they 
work together to maintain the efficiency of the 
body as a whole. 


Epwarp C. ScHNeIpDER, M.P.E.,.PH.D., D.Sc., Professor 
Biology, Wesleyan Universit Middletown, Conn. 12mo 
of 428 pages, illustrated. Clo 


Crandall’s Human Physiology 


Second Edition!—Teachers and students alike 
find this book an unusually practical text be- 
cause of the way the author makes plain the 
essentials of body functions. Intricate proc- 
esses are interpreted so that the student can 
grasp their full significance quickly and easily. 
The 104 excellent diagrammatic illustrations 


are especially helpful. 


By LATHAN A. CRANDALL, JR., M.D., PH.D., Professor of 
Physiology, College of Medicine, University of Tennessee. 
$2.00 of 356 pages, 104 diagrammatic illustrations. Cloth, 


Stiles’ Human Physiology 


New (8th) Edition!—This text’s enviable rec- 
ord is a convincing testimonial to how satisfac- 
torily it fits into teaching programs requiring a 
concise, but nevertheless complete, coverage of 
elementary physiology. Of particular interest 
are the facts on hygiene which are brought out 
from time to time. Chapters are included on 
hygiene of the nervous system, hygiene of nu- 
trition and on a general summary of hygiene in 
order to bring out the correlation of hygiene 
with physiology. 

 j Percy GOLDTHWAIT STILES, formerly Assistant Professor 
of Physiology in Harvard University. Revised by GoRDON 


C. Rine, Assistant Professor of Physiology in Ohio State 
University. 12mo of 450 pages, illustrated. Cloth, $2.25 


Williams’ 
Personal Hygiene Applied 


Sixth Edition!—Through his text ‘‘ Personal 
Hygiene Applied,’’ Dr. Williams has made an 
invaluable contribution to educational litera- 
tur.. Educators wholeheartedly approve his 
sane approach to daily health problems, his 
emphasis on the meaning of health and on dis- 
ease prevention. His knack of generating in 
the student a real enthusiasm for the subject is 
a feature of particular importance in teaching. 


By JESSE FEeEIRING WILLIAMS, M.D., ScD., Teachers College, 
on University. 12mo of 627 pages, illustrated. Cioth, 


W. B. SAUNDERS COMPANY 


West Washington Square - 


- Philadeiphia 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., U. 8. A., under the Act of March 8, 1879. 
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| LAND MOLLUSCA OF 
NORTH AMERICA 


(North of Mexico) 


: NEW WORK JUST READY 


OCCUPATIONAL 
i DISEASES OF THE SKIN 


By Louis Schwartz, M.D. 
Medical Director, United States Public Health Service 
in Charge of Dermatoses Investigations, 
Washington, D. C., etc. 
ps AND Louis TULIPAN, M.D. 
a3 Clinical Professor of Dermatology and Syphilology, 
se New York University, College of Medicine, 
bes New York City, etc. 
Octavo, 799 pages, illustrated with 116 engravings. 
Cloth, $10.00, net. 


This work supplies the physician’s need for de- 
tailed and systematized knowledge of industrial 
dermatology. It describes the pertinent industrial 
processes and chemicals employed in this country, 
furnishes the background on which the actual der- 
matosis develops and assists in the determination 
3 of the possible irritants to which a worker may be 
s exposed. The subject matter is arranged by trades, 
occupations, and professions, as well as by the 
causative agents, which makes it easy for the 
reader to find quickly the probable etiological irri- 
tant in the given trade or industry. 


LEA & FEBIGER 


Wasuincton Square =P Pa. 


By Henry A. PILsSBRY 


A complete systematic and distributional study of 
land mollusks of North America, containing many 
descriptions of new genera and species, as well as 
vitally important original drawings of the soft 
anatomy. 


In two volumes, the first being divided into two 
parts, Part One, now ready, contains 599 pages 
and illustrations of 2,000 specimens. Price by 
subscription, $7.50, payable with order. 


Vol. I, Part Two, in press. 
Vol. II, in preparation. 
i - Subscription to Vols. I and II, $25.00 


OTHER MONOGRAPHS: ‘‘ The Scrophulariaceae 
of Eastern Temperate North America,’’ by Francis 
W. Pennell—#5.00 (postpaid). ‘‘The Fishes of 
The George Vanderbilt South Pacifie Expedition, 
1937,°’ by Henry W. Fowler—$3.50 (postpaid). 


Orders or requests for announcements should be 
sent to: The Secretary, The Academy of Natural 
Sciences, 1900 Race Street, Philadelphia, Pa. 


MANUAL OF THE | 
SOUTHEASTERN FLORA 


si Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
- Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 
JOHN KUNKEL SMALL 


s HIS Manual replaces the author’s Flora of the Southeastern United States, 
oe published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to date our knowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the South- 
east by a recognized authority. 

In addition to analytical keys to the various plant groups, and descriptions 
bP of the orders, families, genera and species, regional or altitudinal and geographic 
aa distribution, there are xxii+ 1554 pages and over 1500 illustrations, one illustra- 
7s tion of a species of each genus. 
Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY 


LANCASTER, PENNSYLVANIA 
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NEUTRAL 


PHOTOMETER 


Ideal for the Precise 
Determination of 


* A permanent glass wedge is used 
as a standard. Once calibrated, 
it remains so indefinitely. Saves 


: Ammonia Lactoflavin time—no re-preparation of stand- 
Arsenic Lead ards is necessary. 
Bismuth Manganese 
d arbon Dioxide ercury No matching of colors necessary. vf 
orine aringen 
) Copper Nitrite ured accurately. 
oumarin xyhaemoglobin 
Creatinine Phosphorus « Quantities from only 0.05 to 20 ce. SOME P ROMIN ENT USERS ae 
Cystine Rotenone are needed for measurement. U. 8. Devt poems oo 
Deguelin Selenium . 8. Dept. of Ag 
Dextrose Sulfanilamide * Accurate abridged spectrophoto- “- - 8. freasury 
Fluorescein Titanium metric curves are produced for Bureau of Internal Revenue 
Fluorine Turbidimetric nearly any colored solution. National Inst. of Health 
| Hydrogen Sul- Measurements Dupont Co. ; 
* Precision glass filters with cen- Wallerstein Laboratories 
Iron Vitamins A, C, D troids held to +1 m mu and with National Canners Assn. ae. 
Lactic Acid Xanthophyll — band widths at 50% T from 10 to Maryland State Dept. of Health 
20 m mu are available for all Sook 


Univ. Minnesota 


Color of Oil, Water, Whiskey, 
and others 


Beverages, etc. 

Organic Spray Residues such as 
Nicotine & Phenothiozine 
Yeast and Bacteria Suspensions 
Practically all clinical determina- 
tions using color reactions, such 
as blood and urine analyzes 


Write for Bulletin 1150-A 


parts of the visible spectrum 
from 424 to 720 m mu. 


AMERICAN INSTRUMENT CO. 


010 GEORGIA AVENUE SILVER SPRING, MARYLAND. 


GAERTNER PRECISION 
CHRONOGRAPHS 


SPEEDS : 
1 to 1000 mm. per second 


RECORDINGS : 
Up to 120 events per second 


TAPE CHRONOGRAPHS 
DRUM CHPANOGRAPHS 
TUNING FORKS 

PRECISION CLOCKS 


DESCRIPTIVE BULLETIN ON REQUEST 


THE GAERTNER SCIENTIFIC CORPORATION 
1204 WRIGHTWOOD AVE. - CHICAGO, ILL. 
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NEW LRM BALOPTICON for Lantern Slides and Opaque Material 


TWO NEW BALOPTICONS 
: With Three Desirable Features 


Tue new Balopticons ERM and LRM have three 
outstanding advantages. First—Standard Bausch & 
Lomb Optical Quality,—brilliantly sharp screen im- 
ages of projected material under actual class room 
conditions. 

Second—An improved . Built-In Blower-Cooling 
System of high efficiency. The blower in these two 
new Balopticons is completely enclosed. It is located 
in front of the base and forces a current of cold air 
over the material being projected. This cooling sys- 
tem is out of the way of the operator, and does not 


BAUSCH 


FOR YOUR EYES, 


GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION « « 


INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB 


hinder access to any part of the projector while in use. 

Third—An improved object holder for opaque ma- 
terial, permitting projection of 6” x 634” areas. A 
special feature of this holder is its freedom from ob- 
structions that would interfere with the projection of 
selected portions of large sheets, maps or drawings. 
The door is provided for the placing of solid objects 
in the projection area. 

A new folder E-132 describing these two models 
in detail will be sent on request, Bausch & Lomb 
Optical Co., 642 St. Paul Street, Rochester, N. Y. 
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For accurate, rapid 
pH measurements 


INDUSTRIAL MODEL 


BECKMAN 


Designed primarily for severe plant or field use, the Industrial 
Model Beckman pH Meter is well adapted to laboratory work. It 
is accurate, portable, self-contained, rapid and economical. Read- 
ings can be made to 0.02 pH. 


A unique feature of this instrument is the electrode assembly. The calomel electrode 
requires only infrequent addition of saturated KCI solution. The glass electrode is com- 
pletely sealed and internally shielded. It is so rugged that it can be used safely even in 
semi-solid substances. Accurate determinations may be made in almost any solution 
regardless of color, viscosity, suspended solids, oxidizing or reducing agents, etc., with 
astounding ease and speed. 


The Industrial Model Beckman Meter has a dual scale reading from pH 0 to 7 and from 
pH 7 to 14 with the acid or alkaline range selected by a switch. The electrodes have 
flexible leads permitting their use at a distance from the meter, while the meter button 
may be locked down for continuous pH indication. 


oe Supplied complete with 4 oz. bottle of saturated KCI solution, 1 pint of Buffer Mixture, 
wf and 50 ml. Pyrex beaker. In case with lock and key and directions for use... 
of 


Complete information and descriptive literature on this Industrial Model and 
the Laboratory Model Beckman pH Meter will be furnished on request. 
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WILL CORPORATION, ROCHESTER, NEW YORK 


Offices and Warehouses 
BUFFALO APPARATUS CORP., Buffalo, N. ¥. © WILL CORPORATION, 596 Broadway, New York City 


LABORATORY APPARATUS AND CHEMICALS 
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ABBE REFRACTOMETER 


For determining the refractive indices and mean 
dispersions of liquid, plastic and solid substances. 


x The refractive index is read off a graduated sector without 
any calculation whatever. The mean dispersion of the 


: substance under examination is calculated from readings 
ie furnished by the graduated drum of the compensator. 
Range »D—1.3 to nD=1.7. Accurate to within about 


two units of the 4th decimal. With heatable prisms. 
Complete in case with thermometer and dispersion table. 
Prices and literature on request. 


Fifth Avenue. 728.3830. Milt. 
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